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3AMEEPD. 
B c T y n 
n p o e i a y B a H H i i e u e K T p H H H H x M e p e > K e BCDKJIHBHM e j i e M e H T o M p o 3 B H T K y 
n p o M H c n o B o r o K O M n n e K c y K p a i H H . I I K n p a B H j i o , e u e K T p H H H i M e p e ^ i T a l x 
n p o e K T y B a H H a e n a c T H H o i o K o M i u i e K C H o r o p o 3 B H T K y p e r i o H i B , r a j i y 3 e f i 
n p o M H c n o B o c T i i K p a i H H B L U J i o M y . 
3 p o c T a K > n a K i j i b K i c T b e H e p r o c n o > K H B a K > H H x o 6 ' e K T i B B e g e g o 3 p o c T a H H a 
n o T y ^ H o c T e f i , m o n e p e g a i O T b c a e n e K T p u H H H M H M e p e ^ a M H . O g H H M 3 H a f i r o n o B H i m u x 
3 a B g a H b c b o r o g H i e e K o r o M W H e B H K o p H c T a H H a i c H y i o n o r o e u e K T p H H H o r o 
y c T a T K y B a H H a i p o 3 p o 6 K a H o B o r o 3 n o j i i n m e H H M H n a p a M e T p a M H . 
^ a H H M n p o e K T o M n e p e g G a n e r o p o 3 p a x y H o K p e ^ H M i B p o G o T H e n e K T p H H H o i ' 
M e p e ^ i . ^ j i a K O H i r y p a ^ e n e K T p H H H o i ' M e p e ^ i n o T p i G r o : 
- B H 3 H a n u T H c T p y M H T a H a n p y r u H a g i j i a H K a x G e 3 y p a x y B a H H a B T p a T ; 
- n p o B e c T H B u G i p n p o B o g i B g j i a a K i c n o u y n a i O T b T p a H c o p M a T o p H i 
n i g c T a H i j i i ; 
- B u G p a T H c u i o B i T p a H c o p M a T o p H ; 
- p o 3 p a x y B a T H n e p e T o K H n o T y m r o c T e f t , B T p a T H n o T y m i o c T i T a B T p a T H 
H a n p y r u H a e j i e M e H T a x M e p e ^ i . 
- g j i a e n e K T p u H H u x n i g c T a H L u f t p o 3 p a x y B a T H c T p y M H KOPOTKHX 3 a M H K a H b T a 
H a o c H o B i HHX B H G p a T H B H c o K o B o i b T H i a n a p a T H p o 3 n o g i i b H H x n p H c T p o i B , 
c T p y M o n p o B i g H i n a c T H H H T a IHHHH, e u e K T p o B H M i p i O B a j i b H i T p a H c o p M a T o p H c T p y M y i 
H a n p y r H , T p a H c o p M a T o p H B j i a c H H x n o T p e G ; 
- g j i a n i g c T a H L u f t p o 3 p a x y B a T H T a n p o B e c T H B H G i p p e j i e f i H o r o 3 a x H c T y . 
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3M. APK Ne BoKVMeHmv nidnuc Mama 
1. P 0 3 P A X Y H 0 K E J I E K T P H H H O I M E P E 2 K I 
3aBgaHHaM g a H o i po6oTH n e p e g G a n e r o po3paxyHOK pe>KHMiB po6oTH 
eneKTpHHHOi M e p e ^ i , c x e M a a K o i 3o6pa>KeHa Ha p n c . 1 . 1 . B Ta6j i . 1.1 HaBegeHo 
BHxigHi gaHi g j i a po3paxyHKy. 
nc i 
T 
P n c y r o K 1.1 - B n x i g H a ogHojinr i i iHa ejieKTpHHHa c x e M a 3'egHaHb 3 a g a H o i 
eneKTpnHHoi M e p e ^ i 
T a 6 j m n a 1.1 - B n x i g H i gaHi ejieKTpHHHoi M e p e ^ i 
^ o B ^ H H a I U J , KM 
n o T y ^ H o c T i 3aBaHTa^;eHb By3JiiB, 
M B A 
J J - 1 J J - 2 J J - 3 J J - 4 S - 1 S - 2 S - 3 S - 4 
7 0 4 0 5 0 4 0 
9 0 + i 8 5 
I I I 
5 0 + i 3 0 
I I 
1 0 + i 1 0 
I 
2 0 + i 1 0 
II 
1.1 BH3HaHeHHH n a p a M e T p i B ji iHii i i T p a H c o p M a T o p i B 
,H,jia n o n a n c y p o 3 p a x y e M o 3aMKHeHy gi j iaHKy M e p e ^ i . IlpHHMeMo HaBaHTa>KeHHa 
By3na 3 piBHHM cyMi HaBaHTa^eHb 2 , 3 i 4 , HaBaHTa^eHHa By3Jia 2 piBHHM 
H a B a H T a ^ e H H ^ 1. 3o6pa3HMo 3aMKHyTy M e p e ^ y , m o cKj i agaeTbca 3 jiiHiii J J - 1 , J J - 3 , 
J J - 4 ( p n c . 1.2) Ta BH3HanHMo po3paxyHKoBi HaBaHTa^eHHa By3JiiB 2 i 3. 
S 2 P = S j = 9 0 + j85MBA; 
S3P = S2 + S 3 + S 4 = 80 + J50MBA; 
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3M. APK Ne BoKVMeHmv nidnuc Mama 
PHcyHoK 1.2 - 3aMKHeHa M e p e K a 
Po3iMKHeMo 3aMKHeHy M e p e K y , npHBegeHy Ha p H c . 1 . 2 , n o g^cepeny KCHBueHHa A 
( p H c . 1 . 3 ) i no3HanHMo n o T y ^ H o c T i Ha g i j i aHKax MepeKci. 
PHcyHoK 1.3 - Po3iMKHeHa M e p e K a 
B r o m n a e M o n o T y K H o c T i Ha g i j i aHKax po3 iMKHero i MepeKci 
_ S 2 P ( 1 2 3 + ^3B ) + S 3 P (13B ) S 
A2 
= 1 0 2 , 5 + j 8 5 , 6 M B A 
S B3 
S 2 3 = S A 2 S 2 P = 1 2 , 5 + j 0 , 6 2 5 M B A 
S 2 p { ) + S 3 p ( 3 + 2) = 6 7 , 5 + j 49,37 MBA 
C K j a g e M o piBHaHHa GanaHcy noTyKCHocri 
S 3P + S 2 P = S A 2 + S B 3 
170 + j 1 3 5 = 170 + j 1 3 5 
B a n a H c n o T y K H o c T i 3 i f imoBca . IloTyKCHicTb giuaHKH 2 - 3 BHfimna g o g a T H o i o , 
ToMy TonKa 3 e T O H K O K n o T o K o p o 3 g i n y . 
3M. APK NN BoKVMeHmv nidnuc Mama 
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BroHanHMO H a n p y r y Ha g i j i aHKax Mepe>Ki (pucyHOK 1.3) 3 a o p M y ^ o 
InnapioHOBa. 
Un = 
1000 
1500 2500 
- + -
T a G j i u n a 1.2 - H a n p y r a Ha g i j i aHKax M e p e ^ i 
H o M e p ginaHKH J J - 1 J I - 2 J J - 3 
^ O B ^ H H a ginaHKH, KM 7 0 4 0 5 0 
H a n p y r a ginaHKH, K B 1 5 0 1 6 4 6 9 , 7 
IlpHHMacMO H a n p y r y ejieKTpuHHOi M e p e ^ i piBHOMy 2 2 0 K B . 
Bn3HanaeMO CTpyMH npOBOgiB jiiHift 
I 
T a G j i u n a 1.3 - CTpyMH Ha g i j i aHKax M e p e ^ i 
J J n r i a J J - 1 J J - 2 J J - 3 
CTpyM, K A 0 , 2 2 0 0 , 3 5 1 0 , 0 3 3 
npuHMaeMO g j i a jiiHift npOBig MapKH A C - 2 4 0 / 3 2 . ,H,jia J J - 4 BuGupaeMO 
TaKHH >Ke npOBig BignOBigHO gO n Y E . 
T a G j i u n a 1.4 - M a p K H i n a p a M e T p u npOBOgiB 
J J n r i a J J - 1 J J - 2 J J - 3 J J - 4 
M a p K a i nepeTHH 
npOBOga 
A C - 2 4 0 / 3 2 A C - 2 4 0 / 3 2 A C - 2 4 0 / 3 2 A C - 2 4 0 / 3 2 
n a p a M e T p u npOBOgiB 
R o , O M / K M 0 , 1 1 8 0 , 1 1 8 0 , 1 1 8 0 , 1 1 8 
X o , O M / K M 0 , 4 3 5 0 , 4 3 5 0 , 4 3 5 0 , 4 3 5 
B o , C M / K M , 1 0 - 6 2 , 6 2 , 6 2 , 6 2 , 6 
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3M. APK Ne BoKVMeHmv nidnuc Mama 
3HafigeMo n a p a M e T p u eueKTpHHHoi Mepemi . 3HaneHHa aKTHBHHx i 
peaKTHBHHx o n o p i B , a T a c o m BeuHHHHa 3 a p a g H o i n o T y m i o c T i , n p i r e e g e m B 
TaGuiini 1.5. 
b0 ' IJJ 
Rji = r0 ' 1j ; X r = J 
X0 ' lJJ ; 
j Q JJ = TT2 
HOM 
2 
T a G j m n i 1.5 - P o 3 p a x y H K o B i n a p a M e T p u noBiTpaHoi uiHii 
J J iH ia J J - 1 J J - 2 J J - 3 J J - 4 
R J J O M 8 ,26 4 , 7 2 5 ,9 0 , 5 9 
X J J O M 3 0 , 4 5 17 ,4 2 1 , 7 5 2 , 1 7 5 
QJJ / 2 M B A p 4 , 4 2 , 5 1 3 , 1 4 6 1 ,258 
1.2 P o 3 p a x y H O K noTyjKHOCTeii T p a H c o p M a T o p i B 
3 a H a n p y r o i o Mepemi i HaBaHTameHHaM BnGnpaeMo TpaHc opMaTopH. 
A n a n C - 1 
ST = S1 = V 9 0 2 + 8 5 2 = 1 2 3 , 8 A 4 & 4 
T a K aK, cnomHBani g a H o i n igcTaHni i i MaiOTb II I K a T e r o p i i o , TO oGnpaeMo o g u H 
TpaHc opMaTop T,H,IJ, - 1 2 5 0 0 0 / 2 2 0 . 
K ^ i n i e H T 3aBaHTameHHa 
S V 9 0 2 + 8 5 2 
ST 125 
0 , 9 8 
OcKijibKH ^ ^ ^ 3aBaHTameHHa M e m n e 1,0, TO TpaHc opMaTop T,H,IJ,-
1 2 5 0 0 0 / 2 2 0 3 a g o B o j i b H a e BHMoraM, m o npeg ' aBua iOTbca . 
T a G j i n n a 1.6 - K a T a u o m r i gaHi TpaHc o p M a T o p a T,H,IJ, - 1 2 5 0 0 0 / 2 2 0 [5 ] 
T u n SHOM, M e m i K a T a u o m r i gaHi P o 3 p a x y H K o B i gaHi 
M B A p e r y u . UHOM, K B U K , PK, P x , Ix , X T , R T , A Q X , 
B H H H % K B T K B T % O M O M K B A p 
1 2 5 0 0 0 / 
2 2 0 
1 2 5 ± 2 * 2 , 5 2 4 2 
1 0 , 5 ; 
13 ,8 
1 8 0 3 5 5 4 1,5 6 2 5 
3M. APK NN BoKVMeHmv nidnuc Mama 
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n C - 2 BnGHpaeMO 2 TpaHc opMaTopH A T ^ I J , T H - 6 3 0 0 0 / 2 2 0 / 1 1 0 , ocKijibKH 
S2 + S3 + S4 V 8 0 2 + 5 0 2 67,38MBA 
1,4 1,4 
BH3HanyBaHHH ^ ^ 3aBaHTaKceHHii TpaHc o p M a T o p a 
n • ST 2 * 6 3 
0 , 7 4 8 . 
OCKUIBKH ^ ^ ^ ^ 3aBaHTaKceHHii MeHme 0 , 7 5 , TO TpaHc opMaTop A T ^ I T H -
6 3 0 0 0 / 2 2 0 / 1 1 0 3 a g o B o n b H a e BHMoraM, ino npeg'imjiii iKTbcii . 
Ta6jiHii i i 1.7 - K a T a j i o K H i gaHi TpaHc o p M a T o p a A T ^ I T H - 6 3 0 0 0 / 2 2 0 / 1 1 0 
SHOM 
M B A 
M e K i 
pery j i . 
KaTajio>KHi gaHi 
T H I I UHOM, K B U K , % 
B H C H H H B - C B - H C - H 
6 , 6 ; 
A T ^ I T H -
6 3 0 0 0 / 2 2 0 / 1 1 0 
6 3 ± 6 * 2 2 3 0 121 1 1 ; 
2 7 , 5 ; 
3 8 , 5 
11 3 5 , 7 2 1 , 9 
ITpogoBKceHHii Ta6jiHiii 1.7 
KaTaj ioKor i gaHi P o 3 p a x y H K o B i gaHi A Q X , 
APK, K B T PX, IX, R T , O M X T , O M K B A p 
B - C B - H C - H K B T % B H C H H H B H C H H H 
2 1 5 - - 4 5 0 ,5 1,4 1,4 2 , 8 1 0 4 0 1 9 5 , 6 3 1 5 
£ J M n C - 3 
ST — 
S 3 + S 4 _ 3 0 2 + 2 ° 2 _ — 25,75mba 
1,4 1,4 
3 a H a n p y r o i o i noTyKaricTK) HaBaHTaKceHHii BnGnpaeMo g B a TpaHc o p M a T o p a 
T ^ T H - 2 5 0 0 0 / 1 1 0 . 
B n 3 H a n a e M o ^ ^ ^ ^ 3aBaHTaKceHHii 
K — ± — ^ + — 0,72 
• S T 2*25 
BP 5.6.141.907 
ApK 
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3M. APK Ne BoKVMeHmv nidnuc Mama 
OcKiubKH ^ ^ 3aBaHTameHHa MeHme 0 , 7 5 , TO TpaHc o p M a T o p T ^ T H -
2 5 0 0 0 / 1 1 0 3 a g o B o n b H a e BHMoraM. 
T a G u u n a 1.8 - K a T a u o m r i gaHi TpaHc o p M a T o p a T ^ T H - 2 5 0 0 0 / 2 2 0 
T u n SHOM 
M B A 
M e m i 
p e r y u . 
K a T a u o m r i gaHi 
U H O M OGMOTOK, K B U K , % 
B H C H H H B - C B - H C - H 
T A T H - 2 5 0 0 0 / 1 1 0 2 5 ± 9 * 1 , 7 8 1 1 5 1 1 ; 3 8 , 5 6 , 6 ; 1 1 1 0 , 5 1 7 , 5 6 ,5 
I p o g o B m e H H a TaGuuni 1.8 
K a T a u o m H i gaHi P o 3 p a x y H K o B i gaHi A Q X , 
APK, K B T P x , Ix , R T , O M X T , O M c B A p 
B - C B - H C - H K B T % B H C H H H B H C H H H 
1 4 0 - - 3 1 0 ,7 1,5 1,5 1,5 5 6 , 9 0 3 5 , 7 1 7 5 
C K n a g a e M o ogHouiHii iHy c x e M y euecTpuHHoi Mepemi 3 ypaxyBaHHaM 
TpaHc opMaTopiB nigcTaHnif i 
P u c y H o c 1.4 - OgHoniHinHa c x e M a euecTpuHHoi Mepemi 3 ypaxyBaHHaM 
TpaHc opMaTopiB nigcTaHnif i 
3M. APK Ne MoKVMeHmv nidnuc Mama 
BP 5.6.141.907 
ApK 
1.3 P o 3 p a x y H O K HaeaHTa ' /KeHb By3J i iB 3 y p a x y B a H H H M T p a H c o p M a T o p i B 
B r o m n a e M O pO3paxyHKOBy n o T y m r i c T b Ha BucoKiH CTOpOHi n C - 1 3 
ypaxyBaHHaM BTpaT B oGMOTKax TpaHc o p M a T o p a n p u MaKcuMajibHOMy 
HaBaHTa^eHHi. 3o6pa>KyeMO c x e M y 3aMiineHHa gBOoGMOTKOBoro TpaHc opMaTopa . 
PucyHOK 1.5 - C x e M a 3aMiineHHa n igcTaHni i n C - 1 
B r o m n a e M O n o T y m r i c T b S 2 4 : 
S K24 = S1 = 9 0 + J85MBA 
B r o m n a e M O n o T y m r o c r i S 4 i S 2 P 
S24 = S + ( P 2 4 ) + 2 Q 2 4 ) • ZT1 = 9 0 , 4 4 + jl0l,3MBA 
S 2 4 = SH4 + SX = 90,58 + j101,96MBA 
S 2 P = S 24 + SX = 90,58 + j101,96MBA 
B r o m n a e M O po3paxyHKOBy n o T y m r i c T b y By3jii 1 n C - 3 3 ypaxyBaHHaM BTpaT B 
oGMOTKax TpaHc opMaTopiB n p u MaKcuMajibHOMy HaBaHTa^eHHi. 3o6pa>KyeMO 
c x e M y 3aMiineHHa g B o x TPHOGMOTKOBHX TpaHc opMaTopiB, BKjiiOHeHHx napa i e j i bHO 
i po3paxoByeMO n o T y m r i c T b y By3jii 1 ( p u c . 1 . 7 ) . 
BP 5.6.141.907 
ApK 
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3M. APK NN BoKVMeHmv nidnuc Mama 
S K - 0 5 s 
.1 —* — 4 
1 
z _ TH 
PncyHOK 1.7 - C x e M a 3aMim,eHHii n igcTaHij i i n C - 3 
BH3HaHaeMO nOTymricTb S 05 
s 0 5 = s 4 = 2 0 + 7 1 0 M B A 
Bn3HanaeMO nOTymricTb 
(P0K5)2 + ( Q 5 ) 2 Z S05 = S05; + ( P ) 5 / _ 2 V ^ 0 5 / • ^ = 2 0 , 0 0 7 7 + j10 ,184MBA 
U H 2 
Bn3HanaeMO nOTymricTb S 
K 
06 
S K 6 = S 3 = 1 0 + j10MBA 
Bn3HanaeMO nOTymricTb S 06 
K 
( P K ) 2 + ( Q 6 ) 2 Zt SH = + ( P 0 6 ) + ( Q 0 6 ) • Z I C = 10,0031+ J10MBA 
- 0 6 - 0 6 Uh 2 
Bn3HanaeMO nOTymricTb S 
K 
10 
S 10 = S 05 + S006 = 30,0108+ j20,184MBA 
Bn3HanaeMO nOTymricTb S10 
S10 = S K » + + 2 ( Q " > ^ • Z ^ = 30,03 + j20,955MBA 
UH 2 
Bn3HanaeMO nOTymricTb S1P 
S 1 P = S10 + 2 S x = 3 0 , 0 9 3 + j 2 1 , 3 M B A 
BP 5.6.141.907 
ApK 
12 
3M. APK Ne BoKVMeHmv nidnuc Mama 
B r o m n a e M O n o T y K o r i c T b H a n o n a r e y j i i H i l J I - 4 3 y p a x y B a H H a M B T p a T B j i i H i i ' i 11 
3 a p a g H o i n o T y K H O C T i 3 a M a K C H M a j i b H o r o H a B a H T a K e H H a . 
PnoyHOK 1.8 - C x e M a 3aMimeHHa jiiHil J J - 4 
3 H a f i g e M o n o T y K H i c T b y K i H u i j i i H i l S 7 1 
S5 = SIP -Q71 = 30,093+j20,044MBA 
B r o m n a e M O n o T y m r i c T b H a n o n a n c y j i i H i l J J - 4 
SH = S5 + ( P 7 1 ) 2 + { Q 7 l ) 2 • I ™ = 30,255+j20,16MBA 
" 7 1 " 7 1 U2H 2 
B r o m n a e M O p o 3 p a x y H K o B y n o T y K o r i c T b y B y 3 j i i 7 3 a M a K C H M a j i b H o r o 
H a B a H T a K c e H H a . 
S7P = SHix - jQ71 = 3 0 , 2 5 5 + j18,9MBA 
B r o m n a e M O p o 3 p a x y H K o B y n o T y K o r i c T b H a B H C O K i i i C T o p o H i n C - 2 3 
y p a x y B a H H a M B T p a T B O6MOTLU T p a H C ( | ) o p M a T o p a n p u M a K C H M a j i b H O M y 
H a B a H T a K e H H i . 3 o 6 p a K c y e M O c x e M y 3 a M i m e H H a g B O o 6 M O T K O B o r o T p a H c ( o p M a T o p a i 
po3paxoByeMO noTyKoricTb By3j ia 3 ( p u c . 1.9). 
PucyHOK 1.9 - C x e M a 3aMimeHHa n igcTaHni i n C - 2 
BP 5.6.141.907 
ApK 
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3M. APK Ne BoKVMeHmv nidnuc Mama 
BroHanaeMO noTyKHlCTb S 3 7 : 
S f7 = S 7 P = 30,255+jl8,9MBA 
B r o m n a e M O noTyKHOCTl S %1 S 3 P 
S% = SK37 + ( ^ ) 2 + 2 ( Q 3 7 ) 2 • ^ = 30,27 + j18,904MBA 
3 7 - 3 7 UH 2 
S 3 P = S %7 + 2SX + S 2 = 8 0 , 3 6 + j49,53MBA 
1.4 P o 3 p a x y H O K noTyKCHocTeii Ha g i j i s m i c a x M e p e K i 3 y p a x y B a H H H M B T p a T 
noTyiKHOCTi B T p a H c o p M a T o p a x 
BH3HanaeMO noTyKHOCTl Ha g l j iaHKax po3lMKHeHOi MepeKcl (pncyHOK 1.3) 
ypaxyBaHHaM BTpaT noTyKHOCTl B TpaHc o p M a T o p a x . 
= S 2 P ( L 2 3 + L 3 B ) + S 3 P ( L 3 B ) = 103,09 + j 9 8 , 1 4 M B A 
S23 = S A 2 - S2P = 12,51 + j3,82MBA 
S B 3 = S 2 P ( / a 2 ) + S 3 P + / a 2 ) = 67 ,85 + j 5 3 , 3 5 M B A 
Cio iageMO plBHaHHa 6ajiaHCy noTyKHOCTl 
S 3P + S 2P = S A 2 + S B 3 1 
170,94 + j 1 5 1 , 5 = 170,94 + j 1 5 1 , 5 
BanaHC noTyKHOCTl 3lf imoBCa. 
n o T y K H l C T b gljiaHKH 2 -3 BHfimna g o g a r a o K , TOMy TOHKa 3 e T O H K O K 
noTOKopo3glny . Po36nBaeMO M e p e K y B TOHLU noTOKopo3gl j iy l po3paxoByeMO li aK 
g B l M e p e K l 3 ogHOCTopoHHlM KHBneHHaM. CKjiageMO CxeMy 3aMlm,eHHa 
ejieKTpHHHOi M e p e K l 3 ypaxyBaHHaM noTOKopo3gl j iy ( p n c 1.10) . 
BP 5.6.141.907 
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3M. APK Ne BoKVMeHmv nidnuc Mama 
- 2 ' 23 *B3 
PncyHOK 1.10 - C x e M a 3aMim,eHHii Mepe>Ki ypaxyBaHHiiM noTOKopo3g iny 
BroHanHMO nepeTOKH nOTymrocTi B gBOx c x e M a x 3aMiin;eHHfl, npHBegeHHx Ha 
pncyHKy 1.10. 
3HafigeMO nOTyaoncTb g:»cepejia S B 
SKB3 = SB3 ]j = 6 7 , 8 5 + j48,95MBA 
SHbs = + ( ' ) 2 ^ } Q B ) 2 • Zb3 = 69 ,044 + ]53,35MBA 
SB = S H 3 ] Q ^ = 69 ,044 + ]50,83MBA 
3HafigeMO nOTymi i cTb g ^ e p e n a S 
S 23 = S 2 3 = 1 ,51 + ]0,675MBA 
S23 = SB + ( P 2 3 ) 2 + 2 ( Q 2 3 ^ • Z23 = 12,53 + ]0,745MBA 
U H 
SKA2 = S 23 j Q f 2 — 2 3 3 + S 2P = 103 ,112 + ] 9 7 , 0 5 M B A 
SHA2 = SKA2 + ( p 4 2 ) + 2 ( Q a 2 ) • Z A 2 = 105,068 + ] 1 0 4 , 2 6 M B A 
U H 
SA = SA2 = 105,068 + ] 1 0 1 , 7 4 M B A 
S = SA + SB = = 1 0 5 , 0 6 8 + ] 1 0 1 , 7 4 M B A + 69 ,044 + ] 5 0 , 8 3 = 174,11 + ]152,57MBA 
BP 5.6.141.907 
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3M. APK Ne BoKVMeHmv nidnuc Mama 
1.5 BroHHHeHHH H a n p y r u y B y 3 J i a x HaeaHTa ' /KeHHH 
npHHMaeMO H a n p y r y g>Kepej ia mre j i eHHa Ha g e c a T b BigcoTKiB 6i j ib ine 
HOMiHaibHOi H a n p y r n M e p e ^ i U = 2 4 2 B 
B r o m n H M O H a n p y r y By3Jia 2 
U 2 = 
{ PA2RA2 + QA2X12 ! , ( PA2XA2 QAlRA2 1 
U U 
232,5KB . 
Bn3HaHHMO H a n p y r y By3Jia 3 
U 3 = U 
U U 
232,13KB . 
Bn3HaHHMO H a n p y r y By3Jia 3' 
[ U PB3 R B 3 + Q B 3 X B 3 1 , ( PB3 X B 3 Q B 3 R B 3 1 
U, U, 
233,03KB . 
npHHMaeMO H a n p y r y By3Jia 3 piBHOK) 2 3 2 , 5 8 K B . 
Bn3HaHHMO H a n p y r y By3Jia 7 
U7 = \U
 P 37 R 3 7 + Q37X37 
U 
+ 
(P37 X37 Q 3 7 R 3 7 
U3 
224,35KB . 
B r o m n H M O H a n p y r y H a H H 3 b K i H C T O p O H i T p a H c o p M a T o p H O l n i g c T a H n i i n C - 2 3 
y p a x y B a H H a M p e a j i b r o r o K o e i ^ i e H T a T p a H c o p M a ^ i l . 
U 7 U 
= 1 2 0 , 0 9 K B 
U 
H 
Bu3HanHMO H a n p y r y By3Jia 1 
Ui 
{ P7"R71 + ^71 1 , f X71 QiR 1 
U7 
+ 
U 
= 115,6kB . 
BH3HanHMO H a n p y r y Ha HH3bKiH cTopoHi TpaHc opMaTopHHx nigcTaHHift, aK 
npHBegeHi g o BHCOKOI CTOPOHH. 
2 
2 
2 2 
B 
2 
BP 5.6.141.907 
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3M. APK Ne BoKVMeHmv nidnuc Mama 
n c - 1 
U 4 
(TT P 24 R 2 4 ~~ Q 2 4 X 2 4 u 
u 
( P 2 4 X 2 4 Q 2 4 R 2 4 2 1 0 , 4 4 K * 
n C - 3 
p o RTB ~~ Q i oXtb I i f p o X t b Si oRra 
Ui Ui 
= 105,9k* 
f U _ P 06 R TC ~~ QO6 XTC J _~_( P 06 X T C Q O 6 R 
F R>H 
U 
o 
V 
U PO5 RTH ~~ QO5XTH 
Hv \ 2 f P H X _ Q h R \ 2 
= 1 0 5 , 7 5 K * 
= 102,4K* 
3HaHgeMO peanbHy H a n p y r y Ha HH3BK1H CTopoHi mgcTaHHift ypaxyBaHHaM 
p e a n b H o r o K ^ i n i e H T a TpaHc o p M a ^ i i 
n c - 1 
n c - 3 
U 
U 
9 , 1 3 K * 
H 
U5 U 
B 
U 
9 , 7 9 K * 
H 
U B 
3 5 , 4 K * 
3o6pa3HMo Bci p o 3 p a x o B a H i BenunuHH Ha cxeMi 3aMimeHHa M e p e ^ i , 
ypaxyBaHHaM nepeToKiB n o T y ^ H o c T i Ta H a n p y r y By3noBHx TonKax M e p e ^ i 
( p u c . 1 .11) . 
2 2 
BP 5.6.141.907 
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3M. APK Ne BoKVMeHmv nidnuc Mama 
PncyHOK 1.11 - C x e M a Mepe>Ki i3 3a3HaHeHHiiM nepeTOKiB 
noTy^HOCTeH Ta H a n p y r y By3J iax 
BP 5.6.141.907 
ApK 
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3M. APK Ne BoKVMeHmv nidnuc Mama 
2 . P 0 3 P A X Y H 0 K O E J I A ^ H A H H f l n M C T A H I J I I 
2 . 1 . n e p e B i p K a n o T y i K H o c r i CHJIOBHX T p a H c o p M a T o p i B 
^ u a n igcTaHni i « 2 » 6 y n u o 6 p a H i g B a TpaHc opMaTopH n o T y m r i c T K ) 6 3 M B A 
T u n y T P ^ I I H . 3 a g a H a eKBiBaieHTHa T e M n e p a T y p a n iTHboro n e p i o g y t e K B = 0°C Ta 
HaBaHTa>KeHHa c n o m i B a n i B n p o T a r o M g o 6 u (Ta6n . 2 . 2 ) . 
^HCM.HaB = 66.31 MBA 
T a 6 j i . 2 . 1 . - B u x i g H i gaHi g j i a po3paxyHKy. 
SHOM.HaB , M B A X C , O M X L I , O M X L 2 , O M SK3.C, M B A t, ° C 
6 6 . 3 1 5 15 2 8 3 1 0 0 0 
T a 6 j i . 2 . 2 . - B u x i g H i gaHi g j i a npoeKTyBaHHa 
r o g H H H 0 2 4 6 8 10 12 14 16 18 2 0 2 2 
s H a B , % 4 0 6 0 5 5 8 0 9 0 7 5 7 5 1 0 0 1 0 0 1 2 0 1 3 0 1 1 0 
SHaB, M B A 2 6 . 5 3 9 . 8 3 6 . 5 5 3 5 9 . 7 4 9 . 7 4 9 . 7 6 6 . 3 6 6 . 3 7 9 . 6 8 6 . 2 7 2 . 9 
3 a gaHHMH TaGuHnb 2 . 1 . - 2 . 2 . 6ygyeMO r p a iK HaBaHTa^eHHa n igcTaHni i : 
SHSB, 
100,0 
90,0 
80,0 
70,0 
60,0 
50,0 
40,0 
30,0 
20,0 
10,0 
0,0 
MBA 
86,2 
79,6 
Shom.tp ^ 72,9 
66,3 -
59,7 
5 3 , 0 49,7 
3 9 , 8 36,5 
26,5 
0 2 4 6 8 10 12 14 16 18 20 22 
PucyHOK 2 . 1 - 1 < HaBaHTa^eHHa n igcTaHni i . 
3M. APK NN BoKVMeHmv nidnuc Mama 
BP 5.6.141.907 
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,1], nepeBipKH npaBHjibHOCTi B u 6 o p y TpaHc o p M a T o p a peaj ibHui i r p a iK 
HaBaHTa^eHHa nepeTBopuMO B gBOCTymHnacTHii. 
n o n a T K O B e HaBaHTa^eHHa eKBiBaieHTHoro r p a iKa: 
* 1 
SHOM \ 
Si2 • /1+s 2 2 • t2+...+si • tn 
ti + + . . . + 
1 _ | 2 6 . 5 2 X 2 + 3 9 . 8 2 X 2 + 3 6 . 5 2 X 2 + 5 3 2 X 2 + 5 9 . 7 2 X 2 + 4 9 . 7 2 X 4 
K = x 
1 63 >/ 2 + 2 + 2 + 2 + 2 + 4 
= 0.733 
g e S j , S 2 , . . . Sn - BjiacHe HaBaHTaaceHHa n e p m o r o , g p y r o r o , n - r o CTyneHa 
r p a iKa HaBaHTa>KeHHa, po3MiineHoro HroKne jiiHii HOMiHajibHoi noTy>KHOCTi 
TpaHc o p M a T o p a ; 
tx, t2, . . . tn - TpuBaniCTb CTyneHa, r o g u H . 
AHanor inHO B r o H a n a e T b c a g p y r u f i CTyniHb eKBiBajieHTHoro r p a iKa, aj ie n p u 
nbOMy 6 e p y T b c a CTyneHi, po3MiineHi BHine jiiHii HOMiHajibHoi noTy>KHOCTi 
TpaHc opMaTopa : 
^ A M X = " ~ = 1 . 3 6 8 
1 6 6 . 3 2 X 4 + 7 9 . 6 2 X 2 + 8 6 . 2 2 X 2 + 7 2 . 9 2 X 2 „ „ 
* 2 = 63 X J 4 + 2 + 2 + 2 = 1 . 1 8 5 
MaKCHMajibHe nepeBaHTaaceHHa TpaHc o p M a T o p a c i o i a g a e : 
•^MAY = 8 6 . 2 
SHOM.TP 6 3 
g e SMAX - MaKCHMaibHe HaBaHTaaceHHa TpaHc o p M a T o p a 3 a r p a iKOM 
HaBaHTa^eHHa. 
O c K i i b K H # 2 < 0.9/fM i 4;f = 0.9 X 1.368 = 1.231 TO ocTaTonHO 6epeMO K: 
1.231. 
T p u B a i i c T b CHCTeMaTunHHx HaBaHTa>KeHb c K j i a g a e h, g e : 
# 2 X 14 1.1852 X 10 
h = 2 = — „ „„„ — = 9.26 « 10 rogHH 
0 . 9 W 1 . 2 3 1 2 A 
3M. APK Ne BoKVMeHmv nidnuc Mama 
BP 5.6.141.907 (13 
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3 a r O C T - O M 1 4 2 0 9 - 8 5 3 ypaxyBaHHiiM eKBiBaj ie i r rao i TeMnepaTypn 3HMOBoro 
n e p i o g y i n a c y n e p e B a H T a ^ e H H a 10 rogHH, 3HaxogHMo 3HaneHHii n e p e B a H T a ^ e H H a 
gonycTHMe K 2 r o c T . n o p i B H i o e M o 3HaneHHii K2 = 1 . 2 3 1 i K 2 r o c T = 1.5. 3HaneHHii 
^ 2 r o c T 6 i j ib ine , HDK K2, 3HanHTb TpaHc opMaTop o6paHHH npaBHjibHo. 
2 . 2 . P 0 3 p a x y H O K CTpyMiB KOpOTKOrO 3aMHKaHHSI 
Ta6jiHi],ii 2 .3 - B n x i g H i gaHi . 
T p a H c o p M a T o p a 
I l o T y m n c T b 
STP, 
M B A 
XT, O M XZJ, O M XL2, O M XC, O M t, ° C 
T 7 j ; i J - 1 2 5 0 0 0 / 2 2 0 1 2 5 1 0 0 . 7 15 2 8 5 0 
3HaneHHa cTpyMiB KopoTKoro 3aMHKaHHii H e o 6 x i g H i g j i a npaBHjibHoro B n 6 o p y 
ycTancyBaHHii Ha cTopoHi BHCOKO! Ta HrobKoi Hanpyr . n i g c T a H i i a oTpHMye 5KHBjieHHii 
3 a g B o M a n p o x i g H H M H c x e M a 3 a M i m , e H H i i g j i a p o 3 p a x y H K y c T p y M i B 
KopoTKoro 3aMHKaHHii HaBegeHa Ha p n c . 2 . 2 . 
P o 3 p a x y H o K cTpyMiB K o p o T K o r o 3aMHKaHHa BHKoHaeMo B iMeroBaHi i i cncTeMi 
ogHHHib . I l o T y m r i c T b KopoTKoro 3aMHKaHHii Ha mHHax 2 2 0 K B i ieHTpa mrej ieHHii 
c K j a g a e 5 K 3 C = 3 1 0 0 M B A 
P n c y H o K 2 . 2 - C x e M a 3aMim,eHHii g j i a p o 3 p a x y H K y 
cTpyMiB K o p o T K o r o 3aMHKaHH5I 
n e p i o g H H H a c K j i a g o B a cTpyMy K 3 y T O W K 1 : 
BP 5.6.141.907 
ApK 
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^ 1 
220-10 3 
15-28 . 8.601 KA 
n e p i o g H H H a c K u a g o B a cTpyMy K 3 y Tonn i K 2 n p H B e g e H a g o H a n p y r u BHIHOI 
CTOPOHH: 
[/̂  220 -10 3 
7 3 - ^ + 1 - ^ + ^ ) V3-(5 + 1 5 - 2 8 1 0 0 . 7 
1.951 KA 
+ 1 1 1 1 1 2 + 
PeanbHHH cTpyM K 3 y TOHLU K 2 : 
A = AB 
15 + 28 + ) 
220 
7 0 42.913 K A 
YgapHHH cTpyM: 
- y Tonn i K 1 — / y / u = V2 -1.61 - = V2 - 1.61 - 8.601 = 19.584 KA 
- y Tonn i K 2 — / y / u = V2 -1.61 - = V2 - 1.61 - 42.913 = 97.71 KA 
^onycTHMO, H O a M n u i T y g a E ^ C i nepiogHHHa c K u a g o B a cTpyMy K 3 He3MiHHi 
3 a n a c o M , aKHH g o p i B H i o e n a c y BigKniOHeHHa, Tog i : 
Inn = / j n = 8.601 K A 
W = / j f 2 = 42.913 KA 
A n e p i o g H H H a c K u a g o B a cTpyMy K 3 g o MOMeHTy po36bKHocTi KOHTaKTiB 
BHMHKana: i a = V2 - / # n - e r« 
g e T a - noc r i f iHa n a c y 3a racaHHa anep iogHHHoi c K n a g o B o i 
T a G n H n a 2 . 4 - n o c T i f i H a n a c y K 3 . 
ToHKa K 3 7 a , c t, c 
K 1 0 . 0 2 5 0 . 0 6 
K 2 0 . 0 5 0 .1 
A n e p i o g H H H a c K u a g o B a C K 3 g o MOMeHTy po36bKHocTi KOHTaKTiB BHMHKana: 
t_ 0.06 
- g u a K 1 - ia = V2 - - e r « = V2 - 8.601 - e~00I5 = 1.103 K A 
3M. APK Ne MoKVMeHmv nidnuc Mama 
BP 5.6.141.907 
ApK 
- g j i a K 2 - ia=y/2-IK2-e
 r « = V2 • 42.913 • e ™* = 8.213 KA 
iHTerpan ,H,:>Koy.j[a: 
- g j i a K 1 - BR = 1 1 • ( + Ta) = 8.601 2 • (0.06 + 0.025) = 6.288 K A 2 • c 
- g j i a K 2 - 5^ = / | 2 • ( + 7/a) = 42.913 2 • (0.1 + 0.05) = 276.227 K A 2 • 
T a G j i u n a 2 . 5 - 3HaneHHa CTpyMiB K o p o T K o r o 3aMHKaHHa. 
CTpyMH 
K 3 
CTpyM K 3 y 
nonaTKoBHH 
MoMeHT n a c y , 
K A 
YgapHHH 
CTpyM K 3 
iy/ , K A 
CTpyM K 3 y 
MoMeHT 
po3MHKaHHa 
KoHTaKTiB 
BHMHKana, K A 
A n e p i o g u H H a 
C K j a g o B a 
CTpyMy K 3 , 
i«, K A 
iHTerpan 
# K , K A 2 • c 
I H H H H 
2 2 0 K B ; K1 
8 . 6 0 1 1 9 . 5 8 4 8 . 6 0 1 1.103 6 . 2 8 8 
I H H H H 
1 0 K B ; K2 
4 2 . 9 1 3 9 7 . 7 1 4 2 . 9 1 3 8 . 2 1 3 2 7 6 . 2 2 7 
2 . 3 . B n 6 i p BHCOKOBOJII>THHX ej ieKTpHHHHx a n a p a T J B 
B H C O K O B O J I K T H eneKTpuHHi anapaTH BuGupaiOTbCa 3 a yMoBH TpHBanoro 
p e ^ H M y po6oTH i nepeBipaiOTbCa 3 a yMoBaMH KOPOTKHX 3aMHKaHb. 
B u 6 o p y nigj iara iOTb: 
- BHMHKani Ha 6 o n i BHinoi' H a n p y r u ; 
- BBigHi BHMHKani Ha 6 o n i 10 K B ; 
- CeKniiiHi BHMHKani Ha 6 o n i 10 K B ; 
- BHMHKan niHifi, mo B i g x o g a T b , 10 K B ; 
- p o 3 ' egHyBan i BHinoi H a n p y r u ; 
- TpaHc opMaTopH CTpyMy i H a n p y r u 2 2 0 K B i 10 K B ; 
- o m u H o B K a po3nog inbHHx n p u C T p o m 2 2 0 K B i 10 K B . 
7J,jia B u 6 o p y a n a p a T i B i CTpyMoBegynux naCTHH H e o 6 x i g H o BH3HanuTH CTpyMH 
HopManbHoro i n i a i i a aBapi f iHoro pe>KHMiB. 
BP 5.6.141.907 
ApK 
2 3 
3M. APK Ne BoKVMeHmv nidnuc Mama 
MaKCHMa^bHHH CTpyM Ha 6ou,i 2 2 0 K B : 
1.4 • 5 H 0 M 1-4 • 63 • 10 3 
'max _ 
V3 • t/BH V3 • 220 
CTpyM y Koni BBigHHx BHMHKaniB Ha 6 o n i 10 K B : 
1.4 • SH0M 1.4 • 63 • 103 
0.231 KA 
rHH _ 
'max _ 
^ • U M V3 • 10 
CTpyM y Koni ceKni i iHoro BHMHKana: 
0.7 • SH0M 0.7 • 63 • 103 
5.092 KA 
'max _ 
CTpyM y Kojii 10 K B : 
V 3 • 10 
2.546 KA 
n j I _ 1.4 • 5HOM _ 1.4 • 63 • 10 3 _ 
' m a x = _ = _ 1 . 6 9 7 k A V3 • t/H H • n V3 • 10 • 3 
g e n - KinbKicTb , mo B i g x o g j r r b B i g n igcTaHni i . 
B u G u p a e M o BHMHKani Ha 6 o n i HanpyrH 2 2 0 K B i 10 K B . 
B u 6 i p BHMHKaniB HaBegeHHH y TaGjiHni 2 . 6 . - 2 . 1 0 . KaTaj ioKar i napaMeTpH 
BHMHKaniB y3irri i3 goBigHHKa. 
TaGjiHHii 2 . 6 - BHGip BHMHKana Ha 6 o n i 2 2 0 K B . 
Y M o B a 
BHGopy 
P o 3 p a x y H K o 
Bi 
3HaneHHa 
K a T a n o K H i 
3HaneHHa 
UC < U H 2 2 0 K B 2 2 0 K B 
I < I 
pacn HOM 
2 3 1 A 3 1 5 0 A 
1 no < 1 npCKB 8 . 6 0 1 K A 6 3 K A 
Iyd < ICKB 1 9 . 5 8 4 K A 1 3 5 K A 
1rnv < I^OmxHoM 8 . 6 0 1 K A 6 3 K A 
I < I 
av AHOM 
1.103 K A — 
bk < I2Ttr 6 . 2 8 8 K A 2 - C 
1 1 9 0 7 
K A 2 - C 
OGHpaeMo enera3oBHH BHMHKan THny S I E M E N S 3 A P 1 D T - 2 4 5 / E K . 
3M. APK Ne BoKVMeHmv nidnuc Mama 
BP 5.6.141.907 
ApK 
Ta6j iHiLa 2 . 7 - B n 6 i p BHMHKana y KOJH TpaHc o p M a T o p a Ha 6 o n i 10 K B 
YMOBa B n 6 o p y 
P o 3 p a x y H K o B i 
3HaneHHa 
K a T a j i o m r i 
3HaneHHa 
UC < U H 10 K B 10 K B 
I < I 
pacn HOM 
5 0 9 2 A 8 0 0 0 A 
1 no < 1 npCKB 4 2 . 9 1 3 K A 6 3 K A 
Iyd < ICKB 9 7 . 7 1 K A 1 6 4 K A 
Irnv < IOmxHoM 4 2 . 9 1 3 K A 6 3 K A 
I < I 
av AHOM 
8 . 2 1 3 K A — 
bk < I2Ttr 2 7 6 . 2 2 7 K A
2 - C 1 1 9 0 7 K A 2 - C 
OGnpaeMo BaKyyMHHH BHMHKan THny V A H 6 / 1 0 - 6 3 - 8 0 - 2 7 ( 2 ) . 
Ta6j iHiLa 2 . 8 - B u 6 i p ceKnif tHoro BHMHKana Ha Goni 10 K B . 
Y M o B a BH6opy 
P o 3 p a x y H K o B i 
3HaneHHa 
K a T a j i o m r i 
3HaneHHa 
UC < UH 10 K B 10 K B 
I < I 
pacn HOM 
2 5 4 6 A 3 1 5 0 A 
I < InpCKB 4 2 . 9 1 3 K A 5 0 K A 
*y < 1 npCKB 9 7 . 7 1 K A 1 3 0 K A 
I n v < IOmKHoM 4 2 . 9 1 3 K A 5 0 K A 
I < I 
av A HOM 
8 . 2 1 3 K A — 
bk < I2Ttr 2 7 6 . 2 2 7 K A
2 - C 7 5 0 0 K A 2 - C 
O 6 H p a e M o ceKiiiHHHH BaKyyMHHH BHMHKan THny V A H 6 / 1 0 - 5 0 - 3 1 - 2 7 . 
BP 5.6.141.907 
ApK 
2 5 
3M. APK Ne BoKVMeHmv nidnuc Mama 
TaGjmni i 2 . 9 - B n 6 i p BHMHKaniB Ha j i m m x 10 K B . 
YMOBa BnGopy 
Po3paxyHKOBi 
3HaneHHa 
K a T a n o ^ H i 
3HaneHHii 
UC < U H 10 K B 10 K B 
I < I 
pacn HOM 
1 6 9 7 A 2 5 0 0 A 
1 no < 1 npCKB 4 2 . 9 1 3 K A 5 0 K A 
*y < InpCKB 9 7 . 7 1 K A 1 3 0 K A 
1 r n v < 1 OmKHoM 4 2 . 9 1 3 K A 5 0 K A 
I < I 
av A HOM 
8 . 2 1 3 K A — 
BK < I2Ttr 2 7 6 . 2 2 7 K A
2 - C 7 5 0 0 K A 2 - C 
OGnpaeMO BaKyyMHHH BHMHKan V A H 6 / 1 0 - 5 0 - 2 5 - 2 7 . 
Ta6jiHii i i 2 . 1 0 - B n 6 i p po3 ' egHyBan iB Ha 6 o i U 2 2 0 K B . 
YMOBa B n 6 o p y 
Po3paxyHKOBi 
3HaneHHii 
K a T a j i o m r i 
3HaneHHa 
UC < UH 2 2 0 K B 2 2 0 K B 
I < I 
pacn HOM 
2 3 1 A 1 2 5 0 A 
iyd < InpCKB 1 9 . 5 8 4 K A 1 0 0 K A 
BK < I2Ttr 6 . 2 8 8 K A 2 - C 4 8 0 0 K A
2 - C 
O6npaeMO po3 ' egHyBan i THny C H I N T E l e c t r i c G W 2 2 - 2 5 2 . 
2 .4 . B n 6 i p omHHOBKH po3nogi j i i>HHX n p H C T p o m 
B P n H a n p y r o i o 2 2 0 K B 3acTOCOByK>Tb raynKi O H H H , iiKi BHKOHyiOTbCii 
CTanean^MiHieBHMH n p o B o g a M H . B n G n p a r o T b c a u i IHHHH 3 a HacTynHHMH yMOBaMH: 
- eKOHOMiHHa miJibHiCTb CTpyMy q p O 3 p a x = —r- , g e je — eKOHOMiHHa 
^ i J b H i c T b CTpyMy; je = 1.1 , Hei3OJibOBaHHx anKMiHieBHx n p o B o g i B 
BP 5.6.141.907 
ApK 
2 6 
3M. APK Ne BoKVMeHmv nidnuc Mama 
/ 2 3 1 
JHOpM 2 3 1 
^ p c a p a x = — — = = 2 1 0 M M 2 
3 a yMOBOK) BuGupaeMO n p o B i g A C - 2 4 0 / 3 2 . 
- n e p e B i p K a 3 a gonycTHMHM CTpyMOM / m a x < / g o n 
- 2 3 1 A < 6 0 5 A , yMOBa BHKOHyeTbca. 
- n e p e B i p K a Ha TepMWHy CTinKicTb n p n K 3 
< 7 M I N = ^ , g e C = 9 1 - 1 0 3 K A £ 
C MM 2 
V 6 . 2 2 8 A N 2 
^ m i n = = 9 1 1 0 _ 3 = 2 7 . 4 2 M M 2 , yMOBa BHKOHyeTbca. 
- n e p e B i p K a rayHKHx m u H Ha ejieKTpogHHaMWHy CTinKicTb n p u K 3 He 
npoBogHMO, TaK aK BHKOHyeTbca yMOBa: = 8 . 6 0 1 < 2 0 K A 
- n e p e B i p K a 3 a yMOBaMH KopoHyBaHHa: HanpyrH 2 2 0 K B 3 a yMOBaMH 
KOpOHH nOBHHHi BHKOpHCTOByBaTHca OgHHOHHi npOBOgH MapKH A C - 6 0 0 / 7 2 , a6O 
3 x A C - 1 5 0 / 2 4 . 
OcTaTOHHO BH6HpaeMO gO BcTaHOBjieHHa npOBig A C - 6 0 0 / 7 2 , / g o n = 1 0 5 0 A 
B P n 10 K B 3acTocoByK>Tb >KOpcTKi mHHH, BuGupaiOTbca BOHH 3 a HacTynHHMH 
yMOBaMH: 
- BH6ip n e p e p i 3 y mHH nO HarpiBy: / p O 6 H 6 < / g o n 
g e ^ p O 6 ^ 6 - Han6 inbmHn poGoHHii cTpyM npuegHaHHa; 
/ g o n - gonycTHMHn cTpyM mHH B u 6 p a H o r o n e p e p i 3 y . 
= r v g o n v o ^ 
7 g o n = •'AOII.HOM . _ . 
/ poe .H6 = 5092 A 
B u G u p a e M O MigHi HIHHH K o p o G n a c T o r o n e p e p i 3 y q = 2 X 1370 M M 2 . ,H,jra n u x 
mHH / g o i L H o M = 5500 A . Po3paxyeMO / g o n , n p u TeMnepaTypi HaBKOJiuinHboro 
c e p e g o B H i n a t e K B = 0°C: 
3M. APK Ne BoKVMeHmv nidnuc Mama 
BP 5.6.141.907 (13 
ApK 
v n o n _ v o * 7 0 - 0 
Igon = W H O M * ' 5500 = 6859.7 A 
V>6^6 — ̂ g o n - H e p i B H i C T b B H K O H y e T B C a . 
n e p e B i p K a H a T e p M W H y C T i i r c i c T b n p u K 3 
Qmin — 
V276.227 2 
<7min = — ~ = „ „ n Q = 97.76 MM2 
97.76 — 2 X 1370 
- n e p e B i p K a H a e j i e K T p o g u H a M W H y C T i n K i c T b 
n p n n p o e K T y B a H H i HOBHX K o H C T p y K u i n P n 3 >KOPCTKUMU m n H a M H 3 H a x o g u T b C i i 
n a C T O T a B n a C H H x K o m I B a H b g j i a M i g H u x m u H : 
125.2 / 
0 = Z2 
g e I - g o B ^ H H a n p o j i b o T y Mi>K i 3 o j i a T o p a M u , M; 
/ - M o M e H T i H e p u i i n o n e p e n r o r o n e p e p i 3 y , C M 4 . 
125.2 / 125.2 625 
/ o = ~ ^ = T T ^ A 2 X T 3 7 = 2 0 6 . 6 r y 
O T > K e p o 6 n M o BHCHOBOK, m o M e x a H i n H o r o p e 3 o H a H C y H e B H H H K H e . 
- M e x a H i H H n n p o 3 p a x y H o K m u H 
I U B H U M e x a m n r o M i n i r i , JIKIIIO op o 3 p = + °C — o g o n 
H a n p y r a B i g B 3 a e M o g i i = V3 • 10 8 — 
g e a - B i g C T a H b Mi>K m u H a M u , M; 
- M o M e H T o n o p y n e p e p i 3 y g j i a g B o x 3 p o m e H u x LUUH(B H a m o M y B u n a g K y 
= ^ y o yo = 100 C M 3 ) 
3M. APK Ne BoKVMeHmv nidnuc Mama 
BP 5.6.141.907 (13 
ApK 
r D ( 9 7 . 7 1 - 1 0 3 ) 2 - 2 2 
= V3 - 1 0 " 8 - T T T T T — = 8.27 Mna 
100-0.8 
C u j i a B3aeMogi i Mi>K mmejiepaMH: / c = 0 .5- -^-10" 7 
g e h - BigcTaHb Mi>K OCJIMH npoBigHHKiB, M. 
97.71 2 -10 6 H 
fc = 0.5 — — 10" 7 = 3818.9 -
J c 0.125 M 
f -P 
H a n p y r a B MaTepiaj i i IHHH Big g i i CHJIH: a c = c n g e = Wy_y = 9.5 C M 3 ; 
Zn - BigcTaHb Mi>K MicnaMH 3BapK>BaHHii mmejiepiB, M; Zn < i n m a x 
g e 0 g o n - npunycTHMa MexaHinHa H a n p y r a B MaTepiaj i i IHHHH 
12 - (172 - 8 . 2 7 ) - 9.5 
^ n - m n r = ^ = 2.21 M 
l L . m a x J 3818.5 
3818.5 - 2 2 
<R = = 133.98 Mna 
c 12 - 9.5 
a p o 3 p = 133.98 + 8.27 = 142.25 Mna < a g o n = 172 Mna 
OT>Ke, yMOBa MexaHinHoi MinHocTi K o p o 6 n a c T o i H H H H BHKOHyeTbca. 
2 . 5 . B n 6 i p e j i e K T p o B H M i p i O B a j i b H H x T p a H c o p M a T o p i B CTpyMy i H a n p y r u 
y Kojii CHJIOBOH) TpaHc o p M a T o p a 3 6 o K y HroKnoi H a n p y r u BcTaroBj i ioeTbc i i 
aMnepMeTp, BojibTMeTp, BaTMeTp, jiiHHjibHHKH aKTHBHoi i peaKTHBHoi eHepr i i , Ha 
m u H a x 1 1 0 K B - BojibTMeTp i3 nepeMHKaneM g j i a BHMipy T p b o x M b ^ a 3 H H x Hanpyr , 
Ha ceKnifiHoMy BHMHKani 10 KB-aMnepMeTp , Ha jiiHLax, mo B i g x o g a T b , 10 K B -
aMnepMeTp, jiiHHjibHHKH aKTHBHoi i peaKTHBHoi eHeprif i . P o 3 p a x y H o K BTopuHHoro 
HaBaHTa>KeHH5i TpaHc o p M a T o p a cTpyMy HaBegeHufi y TaGjiuni 2 . 1 1 . 
3M. APK Ne BoKVMeHmv nidnuc Mama 
BP 5.6.141.907 (13 
ApK 
T a G j i u n a 2 . 1 1 . - BTopHHHe HaBaHTa>KeHHa TpaHCCJDopMaropiB CTpyMy. 
T u n K i a C 
HaBaHTa>KeHHii n o 
(J)a3ax 
A B C 
AMnepMeTp 3 - 3 3 5 1 0 ,5 0 ,5 0 ,5 
BaTMeTp £ 3 5 0 1,5 0 ,5 - 0 ,5 
B a p M e T p A 3 4 5 1,5 0 ,5 - 0 ,5 
^ iHHibHHK aKTHBHoi eHepr i i C A 3 1 2 , 5 - 2 , 5 
^ iHHibHHK peaKTHBHoi eHepr i i C P - 4 1,5 2 , 5 - 2 , 5 
C y M a p H e HaBaHTa>KeHHa CTpyMy B K o i i 
c n i o B o r o T p - p a 3 GoKy H H 
6 ,5 0 ,5 6 ,5 
C y M a p H e HaBaHTa>KeHHa CTpyMy B K o i i ceKn. 
BHMHKan Ha H H 
0 ,5 0 ,5 0 ,5 
C y M a p H e HaBaHTa>KeHHa CTpyMy B Kojii 
C H i o B o r o T p - p a Ha Goni B H 
0 ,5 0 ,5 0 ,5 
B u G i p T p a H C ( o p M a T o p a CTpyMy HaBegeHuft y TaGuHnirx 2 . 1 2 . - 2 . 1 4 
B u G u p a e M o T p a H C ( o p M a T o p CTpyMy T 0 3 M 1 1 0 - Y 1 . 3aHoCHMo fioro 
K a T a i o m r i gaHi TaGminK). 
T a G j i u n a 2 . 1 2 . - B u G i p T p a H C ( o p M a T o p a CTpyMy B K o i i Cuj ioBoro 
T p a H C ( o p M a T o p a Ha Goni Bu ino i H a n p y r u . 
y M O B a 
B u G o p y 
P o 3 p a x y H K o B i 
3HaneHHfl 
K a T a i o m r i 
3HaneHHfl 
UC < UH 1 1 0 K B 0 K B 
I < I 
pacn HOM 
4 6 2 , 9 3 0 A 5 0 0 A 
iy < 1 npCKB 2 1 , 4 0 9 K A 7 0 
Bk < , 7 , 5 1 5 K A 2 C 7 0 0 K A 2 C 
Z H < ZH.HOM 0 , 8 2 O M 1 , 2 5 O M 
,ZJjia n e p e B i p K u 3 a BTOPUHHUM HaBaHTa>KeHHiM B r o m n a e M o o n i p n p u j i a g i B 
BP 5.6.141.907 
ApK 
3 0 
3M. APK Ne BoKVMeHmv nidnuc Mama 
S npu/i 0 , 5 
Z „ = = 2 = 0,02 OM . 
TaKO>K noTpi6HO po3paxyBaTH o n i p cnojryHHux n p o B o g i B MO>Ke G y r a He Gijibine 
HDK po3paxoBaHHH 3 a (JjopMyjioio: 
7 = 7 — 7 — Z 
np HOM tipWl K > 
g e : ZmM - HOMiHajibHuii o n i p HaBaHTaaceHHii, O M ; 
Znpm - o n i p n p u j i a g i B , O M ; 
ZK - o n i p KoHTaKTiB, O M . 
Z P = 1,25 — 0,02 — 0,1 = 1,13 OM. 
I lepeTHH cnojryHHHx n p o B o g i B 3 a yMoBaMH MexaHWHoi' MinHocr i noBHHHuii 
6 y r a He MeHme HDK 2,5MM 2 MigHHx . 
n e p e T H H n p u goB>KHHi KaGejia l = 100 M 
• . „ _ OM • MM 
g e : p- nuTOMHH o n i p Migi , 0,0175, , 
M 
F - nepeTHH 5KHJI, MM2 , 
0,0175 -100 
Znp = 5 = 0,7 OM . 
3aranbHHH o n i p CTpyMOBoro KOJia 
ZH = Znpu, + ZK + Znp = 0,02 + 0,1 + 0,7 = 0,82 OM , 
mo MeHme HDK 1 , 2 5 O M , n p u n y c T H M u x n p u p o G o T TpaHC(|)opMaTopa B Kjiaci 
TOHHOCTi 0 , 5 . 
B u G u p a e M O T p a H c ( o p M a T o p T L Q B 1 5 . 3 a H o c H M O fioro KaTa j iomr i gaHi B 
TaGjiHrjio 
BP 5.6.141.907 
ApK 
3 1 
3M. APK Ne BoKVMeHmv nidnuc Mama 
TaGjiHna 2 . 1 3 - B u G i p TpaHc o p M a T o p a CTpyMy y Koiii cHj ioBoro 
TpaHc o p M a T o p a Ha 6 o n i HH>KHOI H a n p y r u . 
Y M o B a B u G o p y P o 3 p a x y H K o B i 3HaneHHa K a T a n o ^ H i 3HaneHHa 
UC < UH 10 K B 10 K B 
I < I 
pacn HOM 
5 0 9 2 A 6 0 0 0 A 
i < L 
y duH 
8 8 , 3 6 6 K A -
Bk < i h 2 2 5 , 7 8 1 K A
2 - C A 2 - c 
Z H < ZH.HOM 0 , 4 0 3 O M 1,25 O M 
n p o B e g e M o n e p e B i p K a Hy TepMiHHy cTiircicTb n p n Kmep = 2 0 
( I H O M K m e p ) 2 ^ B k 
( 6 0 0 0 • 2 0 ) 2 • 3 = 4 3 2 0 0 ) 2 2 5 , 7 8 1 
I I K 6 a n u M o 3 po3paxyHKiB 3 a T e p M i n r o i o c r i f tKicTK BuGpaHufi T C n i g x o g u T b . 
A j i a nepeBipKH 3 a BTOPHHHHM HaBaHTa>KeHHaM B r o m n a e M o o n i p n p u j i a g i B 
S npuji 0 , 5 Z = 
npuji j 
0,02 OM . 
5 2 
T o g i o n i p cnoj iyHHux n p o B o g i B Mo>Ke GyTH He Gijibine HDK po3paxoBaHHfi 3 a 
opMy IOK>: 
7 = 7 — 7 — Z 
np HOM nptm K > 
g e : ZHOM - HoMiHajibHHft o n i p HaBaHTaaceHHa, O M ; 
Znpm - o n i p n p u i a g i B , O M ; 
ZK - o n i p KoHTaKTiB, O M . 
ZNP = 1,25 — 0,02 — 0,1 = 1,13 OM. 
n e p e T H H cnoj iyHHux n p o B o g i B 3 a yMoBaMH M e x a H i n r o i MinHocTi noBHHHufi 
6 y r a He MeHme HDK 4MM 2 g j i a a j iKMiHieBux >KHJL 
n e p e T H H n p u g o B ^ H H i KaGejia l = 40 M 
3M. APK Ne BoKVMeHmv nidnuc Mama 
BP 5.6.141.907 
ApK 
OM • MM 
M 
g e : p- nHTOMHH o n i p ajnKMnriiK, 0,0283, 
F - nepeTHH KCHJI, MM2 , 
0,0283 • 40 „ „ „ „ ^ 
Znp =^—^ = 0,283 OM . 
3arajibHHH o n i p CTpyMOBoro KOJia 
ZH = ZnpUM + ZK + Znp = 0,02 + 0,1 + 0,283 = 0,403 OM , 
IHO MeHme HDK 1 , 2 0 M , npunycTHMHx n p u p o 6 o T i TpaHc o p M a T o p a B Kjiaci 
TOHHOCTi 0 , 5 . IJ,eH TpaHc opMaTop CTpyMy B i g n o B i g a e yMOBaM BH6opy . 
BH6HpaeMO TpaHc opMaTop TJ IM10-y3 .3aHOCHMO H o r o KaTajiOKari gaHi B 
Ta6jiHHK): 
Ta6jiHHfl 2 . 1 4 - B H 6 i p TpaHc o p M a T o p a CTpyMy Ha jiiHii', H O BigxogHTb. 
y M O B a B H 6 o p y 
Po3paxyHKOBi 
3HaneHHii 
KaTajiOKari 
3HaneHHa 
UC < U H 10 K B 10 K B 
I < I 
pa OH HOM 
5 0 9 , 2 A 6 0 0 A 
i < L 
y OUH 
8 8 , 3 3 6 K A 1 0 0 K A 
BK < I2Ttr 2 2 5 , 7 8 1 K A 2 - C 2 0 2 8 K A 2 - C 
Z < Z 0 , 4 0 3 1,25 
nepeBipKH 3 a BTOPHHHHM HaBaHTaKceHHiiM B r o m n a e M O o n i p n p u j i a g i B 
Znpm = F = f = 0,02 OM . 
T o g i o n i p cnojryHHHx n p o B o g i B MOKe 6yTH He Gijibine HDK po3paxoBaHHH 3 a 
o p M y ^ o : 
7 = 7 - 7 - 7 
np HOM ripitll K? 
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g e : ZH0M - HOMiHajibHuii o n i p HaBaHTaKceHHii, O M ; 
- o n i p n p m i a g i B , O M ; 
ZK - o n i p KOHTaKTiB, O M . 
Znp = 1.25 - 0 ,02 0,1 = 1.13 OM . 
n e p e T H H cnojryHHHx n p o B o g i B 3 a yMOBaMH MexaHWHoi' MinHOCTi noBHHHuii 
6yTH He MeHme HDK 4MM 2 gjiii auiOMiHieBHx K H J I . 
n e p e T H H KCHJI n p u goBKHHi K a 6 e n a l = 40 M 
Z np =P— 
g e : p - nuTOMHii o n i p ajnoMiHno, 0,0283, 
F - nepeTHH KCHJI, MM2 , 
l_ 
F 
OM • MM 
M 
0,0283 • 40 „ „ „ „ ^ 
Znp = ^ A = 0,283 OM . 
3arajibHHH o n i p CTpyMoBoro KOJia 
ZH = ZnpU, + ZK + Znp = 0,02 + 0,1 + 0,283 = 0,403 OM , 
MeHme HDK 1,25 O M , n p u n y c T H M u x n p u p o 6 o T i TpaHc o p M a T o p a B Kjiaci 
TOHHOCTi 0 , 5 . Heft TpaHc opMaTop cTpyMy B i g n o B i g a e yMOBaM B u 6 o p y . 
OGupaeMO TpaHc opMaTopH H a n p y r u 3 a 3agaHHMH 3HaneHHiiMH H a n p y r u Ta 3 a 
noTyKHicTio . 
H a 6 o n i BHCOKOI H a n p y r u ( 1 1 0 K B ) o6upaeMO TpaHc opMaTopH H K O - 2 2 0 -
5 8 Y 1 , Ha 6 o n i 10 K B - H O M - 1 0 - 6 6 Y 2 , BHKopucTOByiOHH gaHi i3 TaGuunb H a B e g e H u x y 
goBigHHKax [ 2 ] , [ 3 ] . 
T a 6 n u n a 2 . 1 5 - T p a H c opMaTopH H a n p y r u 
T u n 
HoMiHajibHa H a n p y r a O6MOTOK 
H o M i H a j b H a 
n o T y K H i c b , B - A , B 
KJiaci TOHHOcTi 
M a K c . 
noTyKHicTb , 
B - A 
n e p B . , K B OcH.BTOp., B A o g a T . , B 0 , 2 0 ,5 1 3 
H K O -
1 1 0 - 5 8 
110 /V3 100 /V3 1 0 0 : 3 - 4 0 0 6 0 0 1 2 0 0 2 0 0 0 
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T a G j i n n a 2 . 1 6 - T p a H c opMaTopH H a n p y r n 
T H I I 
H o M i H a i b H a H a n p y r a O6MOTOK 
H o M i H a j b H a 
n o T y m n c T b , B - A , B 
Kjiaci T O H H O C T 
M a K c . 
n o T y m n c T b , 
B - A 
n e p B . , K B OCH.BTop., B A o g a T . , B 0 , 2 0 ,5 1 3 
H O M -
1 0 - 6 6 
10 1 0 0 - - 7 5 1 5 0 3 0 0 6 3 0 
2 . 6 . B n 6 i p T p a H c o p M a T o p i B B j i a c H H x n o T p e 6 
C n o m n B a n a M H Bj iacHnx n o T p e 6 Momy BncTynaTH pi3Hi nepeTBopiOBani 
eneKTpnHHoi eHepr i i , a K BnKopncToByroTb Ha n igcTaHni i g j i a o x o j i o g m e H H a cn j ioBnx 
TpaHc opMaTopiB, 3oBHimHe a 6 o BHyTpimHe ocBr raeHHa ocBr raeHHa m g c T a H n i i , 
o 6 i r p i B npnMiineHHa, n i g i r p i B ejieKTpooGjiagHaHHa. 
C y M a p H a p o 3 p a x y H K o B a n o T y m n c T b npnHManiB Bj iacHnx n o T p e 6 B r o m n a e T b c a 
3 ypaxyBaHHaM Koe i^ieHTiB n o n m y . P o 3 p a x y H o K n o T y m i o c T i npnHManiB Bj iacHnx 
n o T p e 6 HaBegeHHii y TaGji. 2 . 1 7 . 
T a G j i n n a 2 . 1 7 - P o 3 p a x y H o K n o T y m i o c T i n p n n M a n a Bj iacHnx n o T p e 6 . 
BngncnomnBaniB 
B cTaHoBieHanoTymHic 
Tb Koe i^ieHTnonn 
Ty 
coscp 
HaBaHTameHH 
a 
ognHnni, 
KBT*K-cTb 
Bcboro, 
KBT S, KBA 
OxoiogmeHHa T P ^ H -
63000/110 2*4 8 0,82 0,86 5,64 
nigirpiBBUMUKaHiB Ha 
Hanpy3i110 KB 3*3,6 10,8 1 1 10,8 
nigirpiBnpnBogiBpo3'egHyBaH 
iB, BiggiiroBaniB, 
KopoTKo3aMUKaHiB 10*0,6 6 1 1 6 
OnajieHHa, ocBmieHHa, 
BeHTniania3aKpnToro P n 1 5 0,65 0,95 3,08 
OcBiTieHHa P n 1 2 0,63 0,93 1,17 
Bcbro 26,69 
BP 5.6.141.907 
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H a n i g c T a H n i i ' n e p e g G a n a e T b c a y c T a H O B K a g B o x T p a H C C J D o p M a r o p i B B j i a c H H x 
n o T p e 6 . H o M i H a n b H a n o T y ^ H i c T b B n G n p a e T b c a 3 y M O B H 
STCH^SCH, 
g e S T C H - n o T y ^ H i c T b T p a H c o p M a T o p a B j i a c H H x n o T p e 6 , K B A . 
S C H - n o T y ^ H i c T b c n o ^ H B a n i B B j i a c H H x n o T p e 6 , K B A . 
OcKinbKH S C H = 2 6 , 6 9 K B A , TO 6 e p e M o n o T y m i i c T b TpaHc o p M a T o p a BjiacHHx 
n o T p e 6 T a K o o , H O g o p i B H i o e 3 2 K B A . 
PeMoHTHe HaBaHTa^eHH^ Ha n igcTaHni i npHHHirro 6paTH TaKHM, H O g o p i B H i o e 
2 0 K B A . n p n nigKjiK>HeHHi n b o r o HaBaHTa^eHHa Ha ogHH TpaHc opMaTop 
g o n y c K a e T b c a fioro n e p e B a H T a ^ e H H a H a 2 0 % . B 3 J I B H I H n e g o y B a r n , n o T y m r i c T b 
T p a H c o p M a T o p a g j i a 3 a 6 e 3 n e n e H H i i m r e j i e H H i i H a B a H T a ^ e H H a B j i a c H H x n o T p e 6 3 
y p a x y B a H H ^ M p e M o H T H n x H a B a H T a ^ e H b 
STCH Z 2 6 > 6 9 + 2 0 = 38,9 K B A . 
TCH , 
CTaHgapTHa n o T y m r i c T b TpaHc o p M a T o p a 4 0 K B A . O c T a r o n H o g j i a mrej ieHHii 
c n o ^ H B a n i B BjiacHHx n o T p e 6 6 e p e M o g B a TpaHc opMaTopH T M - 4 0 / 1 0 . 
BP 5.6.141.907 
ApK 
3 6 
3M. APK Ne BoKVMeHmv nidnuc Mama 
3 . P E J I E H H H H 3 A X H C T I I L ^ C T A H I J I I 
H a 6a3 i n igcTaHni l « 2 » H e o 6 x i g H o p o 3 p a x y B a T H 3 a x n c T TpaHc o p M a T o p a 
AT,Z],HTH- 6 3 0 0 0 / 2 2 0 / 1 1 0 , n a p a M e T p n incoro HaBegeHo B Ta6n . 1.7. H a p n c . 3 .1 
3o6pa>KeHo c x e M y 3aMiineHHii g n a p o 3 p a x y H K y 3 a x n c T y . 
P H C . 3 . 1 - n o a c H ^ B a n b H a c x e M a ( a ) i c x e M a 3aMimeHHii ( 6 ) g n a 
p o 3 p a x y H K y 3 a x n c T y TpaHc o p M a T o p a 
3 . 1 P o 3 p a x y H O K CTpyMy K 3 gj i s i 3axHCTy T p a H c o p M a T o p a 
CTpyM K 3 Ha iiiHHax C H ( r o n c a K 1 , p n c . 3 . 1 ) : 
j(3) ^ C P ' H 0 M 2 3 0 _ C C A 
1 M a K c ( K 1 ) - - 7 3 X 7 - 7 3 2 4 3 - 5 , 5 K A ; 
t ( 2 ) ^Cp.HOM 230 
i< > K . M a K c ( K 1 ) - — - 2243 - 4 , 7 K A . 
BP 5.6.141.907 
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CTpyM Ha i m i H a x H H (TOHKa K 2 , p u c . 3 . 1 ) : 
T (3) = U c p . H o M = 2 3 0 = 1 9 6 k A • 
( ) V3(xB + xH) V3(24,3 + 43,4) 
| - ( 2 ) _ U cp.HoM _ 230 
K M H H ( K 2 ) = 2(x B + x H ) = 2(24,3 + 43,4) 
3 . 2 P o 3 p a x y H O K n o 3 g o B 5 K H b o r o g i ^ e p e H i i i a j i b H o r o CTpyMOBoro 3axHCTy 
n o n e p e g H b o o6upaeMO pe j i e P H T - 5 6 0 . CTpyM cnpanbOByBaHHa 3 a x u c T y pe j i e 
BH3HanaeTbca 3 a 6ijibiHHM 3 g B o x po3paxyHKoBHx yMoB: 
a ) B i g 6 y g y B a H H a B i g K u g K a cTpyMy HaMara inyBaHHa: 
Tc.3 = k = 1,3 • 630 = 819 A , 
g e T H o M = 7 3 ^ =1T^=0,63
 kA
 ; 
v cp.HoM v 
6 ) B ig6ygyBaHHii B ig cTpyMy He6aj iaHcy: 
Tc.3 = k3 (k ogH^)TK^L(Ki) = 1,3(1 • 0,1)-5500 = 715 A . 
B e p e M o I c 3 = 7 1 5 A . 
n o n e p e g H a n e p e B i p K a H y r a H B o c r i n p o B o g H T b c a n o nepBHHHHx cTpyMax n p u 
g B o a3HOMy K 3 Ha cTopoHi H H (TOHKa K 2 , pucyHOK 3 . 1 ) : 
k = I I L m = i 6 9 0 = 2 4 > 2 
Tc.3 715 ' 
OcKinbKH 3 a x n c T 3 a 6 e 3 n e n y e H e o 6 x i g H y n y r a u B i c T b , TO MO>KHa n p o g o B ^ y B a T b 
po3paxyHOK 3 pe j i e T u n y P H T - 5 6 0 . 
n p o B e g e M O B u 6 i p ycTaHOBOK pe j ie P H T - 5 6 0 . B r o m n a e M O HOMiHajibHi nepBHHHi 
cTpyMH g j i a B c i x n cTopiH o6j iagHaHHa, H O n o T p e 6 y e 3 a x u c T y : 
a ) c T o p o H a B H : 
S 250 
T H O M B H = _ H O M = = = 0,63 K A • 
H O M . B H ^ H O M . B H V 3 • 230 ' ' 
6 ) cTopoHa C H : 
3M. APK NN BoKVMeHmv nidnuc Mama 
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T HOM.CH 
S 
HOM 
2 5 0 
V^UHOM.CH V 3 -121 
B) c T o p o H a H H : 
T = SHOM = 2 5 0 
T HOM.HH 
= 1,19KA • 
= 1 3 , 7 K A 
VB-UHOM.HH V 3 -10,5 
g e UHOM. n - HOMiHajbHa H a n p y r a CTOPOHH n, H O 3 a x u H a e T b c a . 
B r o m n a e M O BTopuHHi HOMiHajibHi cTpyMH nnenef i 3 a x u c T y : 
a ) c T o p o H a B H : 
6 3 0 -1 
T B.HOM.BH 
T k 
T H O M . B H k c K T.n 
6 ) cTopoHa C H : 
T k 
T = T H O M . C H k c 
B.HOM.CH K T.n 
4 0 0 / 5 
1 1 9 0 - 1 
1500 /5 
7,9 A ; 
4 A ; 
B) c T o p o H a H H : 
T k 
T HOM.HH cx .n 
B.HOM.HH 
13700 -V3 
K T n 10000/5 
= 11,9 A , 
g e k c x n - Koe i^ieHT cxeMH 3'egHaHHa BTOPHHHHX O6MOTOK T T Ha cTopoHi n 
o6 ' eKTa ( n p u 3'egHaHHi O6MOTOK y 3ipKy k c x = 1 , 0 ; n p u 3'egHaHHi O6MOTOK B 
TpuKyTHHK k c x =V3); 
k I n - ^ ^ ^ TpaHc o p M a ^ i i T T , npufiHaTHH Ha cTopoHi n o6 ' eKTa 
(Koe i^ieHT T T Bu6upaeMO TaK, H O 6 BTopuHHi HOMiHajibHi cTpyMH icTOTHO He 
nepeBHHyBaj iH nacnopTHi 3HaneHHa cTpyMiB 5 A ) . 
^ a H i p o 3 p a x y H K y n p u B e g e m B Ta6jiHni 3 .1 
3 a ocHOBHy cTopoHy 6epeMO cTopoHy ocHOBHoro 5KHBjieHHa 2 3 0 K B . 
CTpyM cnpanbOByBaHHa pe j ie g j i a OCHOBHOI CTOPOHH BH3HanaeMO 3 a Bupa3OM: 
U CP.HOM 230 
P 715-1 T k 
T CP.OCH 
U HOML 230 
K 
TBB 
600/5 
= 5,6A 
; 
3HaxoguMO po3paxyHKOBe HHCJIO BHTKiB p o 6 o n o i O6MOTKH g j i a OCHOBHOI 
CTOPOHH ( B H ) : 
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F C p 100 
w = — - — = 
o c H . p a c q I C.p.OCH 5,6 BHTKIB, 
g e F c p = 1 0 0 A - H a M a r a i n y K H a c m i a c n p a H K B a H H a p e n e P H T - 5 6 0 . 
BepeMO w p a e O C H = 18 BirnciB, mo B i g n o B i g a e aKTHHHOMy CTpyMy 
1 0 0 
cnpai ibOByBaHHa p e n e I c p o C H = — = 5 , 5 5 A . 
Ta6j iHiLa 3 .1 
TpaHc opMaTopa . 
Po3paxyHOK nepBHHHHx i BTopnHHHx cTpyMiB cTopiH 
n o 3 H a n e H H a 
napaMeTpiB 
I - B H - 2 3 0 K B I I - C H - 1 2 1 K B I I I - H H - 1 0 , 5 K B 
IHOM , A 
2 5 0 = 6 3 0 2 5 0 = 1 1 9 0 2 5 0 = 1 3 7 0 0 .— — 630 
V 3 • 230 
,— — 1190 
V 3 121 
•— — 1 3 / 0 0 
V 3 • 1 0 , 5 
K i n 6 0 0 / 5 1 0 0 0 / 5 1 8 0 0 0 / 5 
C x e M a 
3'egHaHHii 
T T 
3 ipKa 3 ipKa TpHKyTHHK 
IB.HOM , A 
6 3 0 • = 
6 0 0 / 5 , 
1 1 9 0 ^ = 10,3 
1 0 0 0 / 5 
13700 •S r r 
= 6,6 
18000/5 
Po3paxyHKOBi n n c n a BHTKiB g j i a g p y r n x cTopiH TpaHc o p M a T o p a BH3HanaKTbca 
3 a opMy IOK>: 
w = w 
pacH.n OCH 
B.HOM.OcH 
V I B.HOM.n J 
; 
g j i a cTOpOHH 1 1 0 K B w p a c n . C H = W o c 
W C H = 1 6 ) ; 
g j i a CTOPOHH 11 K B W p a c H H H = w o 
F I 1 
B. HOM. OcH 
= 18 • V
9 , 1 1 
V 1 B.HOM.CH y V 10,3 J 
= 15,9 (6epeMO 
F I B.HOM.OcH 
I 
18 
F 9 1 I 
— = 24,8 (6epeMO w H H = 2 5 ) . 
V AB.HOM.HH J V 6 , 6 J 
YTOHHeHHH cTpyM cnpai ibOByBaHHa 3 a x n c T y 3 ypaxyBaHHaM n o x n 6 K H 
BHpiBHKBaHHa: 
Ic.3 = ( k o g H ^ + AwHH > „ ( K 2 ) = 1,3(1,0 • 0,1 + 0,01> 5500 = 786A, 
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A
 W p a c . H H - W H H 24,8 18 
g e Aw HH = — = = 0 , 0 1 
W p a c n . H H 2 4 , 8 
YTOHHeHHH cTpyM cnpanbOByBaHHa p e n e B r o m n a e T b c a 3 a Bupa3OM: 
r U ^ 
CP.HOM T C.3 k C 786-1- 2 3 0 
J yUHOM.BH J _ 2 3 0 _ C 1 / C /: A 
T C P O C H = k B B = 600/5 = 5 , 1 5 , 6 A • 
O c K i j b K H yTOHHeHHH po3paxyHKOBHii cTpyM cnpanbOByBaHHa p e n e ( 5 , 1 A ) 
MeHIHHH 3 a aKTHHHHH ( 5 , 6 A ) , TO BH6ip po6OHHx BHTKiB 3aKiHHeHO. TaKHM HHHOM, 
g o ycTaHOBKH Ha p e n e npui iMaiOTbca HacTynHi BHTKH 8 w B H = 18, w C H = 1 6 , 
W H H = 2 5 ^ 
3 . 3 P o 3 p a x y H O K M a K C H M a j i b H o r o CTpyMOBoro 3axHCTy 
JJ j ia Tpuo6MOTKOBux TpaHc opMaTopiB 3 ogHocTopoHHiM ^HBneHHaM B aKocTi 
p e 3 e p B H o r o 3 a x u c T y peKOMeHgyeTbca ycTaHOBKa Ha cTopoHi m i B n e H H a M C 3 3 
nycKOM a 6 o 6e3 n y c K y 3 a H a n p y r o i o . n e p m o n e p r o B O B r o m n a e M O cTpyM 
cnpanbOByBaHHa M C 3 6e3 n y c K y 3 a H a n p y r o i o y B i g n o B i g H o c T 3 Bupa3OM: 
T c.3 = L kcT Harp.MaKc = -1,8 • 630 = 1701A, 
g e k 3 = 1 , 2 - Koe i^ieHT 3 a n a c y n o BuGipKOBocr i ; 
k B = 0 , 8 - K ^ i n i e H T noBepHeHHa p e n e P T - 4 0 ; 
- K ^ i n i e H T caMO3anycKy, H O B p a x o B y e 36ijibHieHHa cTpyMy 3ara jbMOBaHOO 
p y x o B o i HaBaHTa^eHHa n i c u a BigHOBneHHa H a n p y r u k c = ( 1 , 5 - 2 , 5 ) ; 
I H a r p M a K c - MaKcHManbHHH cTpyM HaBaHTa^eHHa (npuf iMaeTbca piBHHM 
HOMiHanbHOMy cTpyMy TpaHc o p M a T o p a ) . 
^ y r a u B i c T b 3 a x u c T y nepeBipuMO n p u K 3 Ha iHHHax C H i H H B MiHiMaubHHx 
po3paxyHKOBux p e ^ H M a x : 
, T K.MHH(K1) 4 7 0 0 C . . .
 T K.MHH(K2) 1690 
k „ = = = 2,6 i k „ = — = = 1,01 > 1. 
Tc.3 1701 Tc.3 1701 ' 
^ y r a u B i c T b M C 3 6e3 n y c K y 3 a H a n p y r o i o BHaBnaeTbca g o c T a T H b o o . 
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4. P 0 3 P A X y H 0 K r P 0 3 0 3 A X H C T y I 3 A 3 E M J I E H H J I 
4 . 1 P o 3 p a x y H O K r p o 3 0 3 a x H C T y B P n 
H a TepHTopii' B P n H e o 6 x i g H o po3CTaBHTH r p o M o B i g B o g u g j m 3 a x n c T y 
eneKTpoycTaTKyBaHHa B i g npj iMux y g a p i B 6nncKaBKH. TacoKK p o 3 p a x y B a T H BncoTy 
r p o M o B i g B o g i B i H a K p e c j i u r a roprooHTaj ibHui i n e p e p i 3 3OHH 3 a x u c T y r p o M o B i g B o g i B 
Ha BncoTi h x i BepTHKanbHHH n e p e p i 3 3OHH 3 a x u c T y r p o M o B i g B o g i B po3MimeHHx n o 
g i a r o H a n i B P n . 
TaGjiuni i 4 . 1 - n o n a n c o B i gaHi g j m p o 3 p a x y H K y r p o 3 o 3 a x n c T y 
a,M. B,M. hx,M 
2 0 0 2 6 0 14 
a i B - m n p n H a i g o B K o m a TepHTopii ' B P n 
h x - HaftGijibina B u c o T a ripjiHHg i3ojrjrropiB Ha nopTam. 
Po3MimeHHii r p o M o B i g B o g i B 3 p o 6 u M o n o n e p u M e T p y B P n n o KyTax. OcKij ibKu 
n e p e g 6 a n y B a H a B u c o T a r p o M o B i g B o g y MeHme BigcTaHi M i K HHMH, TO n p u 
B ipo r igHocT i n p o p u B y P n p = 0 , 0 0 5 n o (JjopMyjii 3HaxogHMo MnriMajibHy B u c o T y 
cucTeMH 3 g B o x c T e p K H e B u x r p o M o B i g B o g i B , H e o 6 x i g H y g j m 3 a x u c T y TOHKH, m o 
3 H a x o g u T b c a n o c e p e g m r i g i a r o H a n i npaMocyTHHKa Ha B u c o n h x : 
h m m = h x = h 0 ( 0 , 1 7 + 3 - 1 0 - 4 h ) ( / h) . 
B ipo r igHocTi n p o p u B y G n u c c a B K u n e p e 3 K o p g o H 3OHU 3 a x u c T y m o He 
n e p e B u m y e 0 , 0 0 5 , h o = 0 , 8 5 h 
h x = 0 , 8 5 h - ( 0 , 1 7 + 3 - 1 0 4 ) ( / h ) 
^ o B K a i H a g i a r o H a n i B P n : 
l = JcF+¥ = 2 0 0 2 + 2 6 0 2 = 328 M 
T o g i : 
h x = 0 , 8 5 h - ( 0 , 1 7 / + 0 . 1 7 h - 3 - 10 4 /+3– 10 4 2 ) . 
BP 5.6.141.907 
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nigcTaBjLaiOHH B n e piBHaHHa 3HaneHHa h x = 1 4 M i 1 = 3 2 8 M OTpHMacMO 
K B a g p a r a e piBHaHHa: 
3-10 4 2 + 0 , 9 2 2 -69,76=0. 
B n p i m y e M O n e piBHaHHa: 
J \ = e L - 4 a c = 0 , 9 3 4 . 
, - 0 . 9 2 2 + 0.934 „ „ n 
hi= — = 73.9 M. 
, - 0 . 9 2 0.934 „ 1 A I R N F A.- • \ 
h 2 = ^ — — = - 3 1 4 5 , 9 M (He Mae q)i3HHHoro 3MiCTy). 
2 • 3 - 1 0 - 4 
,H,La p o 3 p a x y H K y 3OHH 3 a x n c T y rpoMOBigBogiB aK CHCTeMH nogBi f iHoro 
C T e p m i e B o r o r p o M O B i g B o g y 3 Bipor igHicTK) nopHBy P n p = 0 , 0 0 5 noBHHHO 
BHKOHyBaTHca yMOBa 1<3h . 
h > 1 = 109,3 M 
3 
T a K , aK OTpnMaHe 3HaneHHa h > h 1 , TO g j j a 3 a x n c T y TOHKH Ha B P n B HanGiLbm 
HecnpnaTLHBOMy Micui 3 a po3paxyHKOBy BHcoTy r p o M O B i g B o g y npHHMaeMO h = 1 0 9 M. 
Bn3HaHHMO Memi 3OHH 3axHcTy T a K o r o noogHHOKoro rpoMOBigBogy . 
h o = 0 . 8 5 h = 9 3 , 5 M. 
P a g i y c n e p e p i 3 y 3OHH 3 a x u c T y r x Ha B H C O T h x 3HafigeMO 3 ( o p M y L H : 
r x = ( 1 . 1 - 0 . 0 0 2 h ) ( h o 85 ) = 8 2 , 3 M. 
P a g i y c 3OHH 3axHcTy noogHHOKoro r p o M O B i g B o g y Ha piBHi 3eMLi: 
r 0 = ( 1 , 1 - 0 , 0 0 2 h ) h = 9 6 , 8 M . 
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MnriMaj ibHa BHCOTa 3 0 H H 3 a x n c T y g B o x HanGmiKCHnx rpoMOBigBog iB , 
3 H a x o g a T b c a n o nepnMeTpy B P n : 
hmmi=ho ( 0 , 1 7 + 3 - 1 0 - 4 ^ ) ( / ^ ) = 4 9 , 2 M. 
T a K , aK hmini > hx, TO B n 6 p a H a B n c o T a r p o M O B i g B o g y 3agoBOJibHae yMOBaM 
3 a x n c T y Ha B n c o T h x . 
B i g c T a H b M i K B i c c i o cnMeTpii' , n p o B e g e r o i ' MDK rpoMOBigBogaMn n o g ia roHa j i i i 
H a n 6 i i b m BiggajieHOK) TOHKOK> 3 a x n c T y n o c e p e g n m M i K HHMH Ha piBHi h x - d x 1 
d x i = r ° ( h m i n 1 h x ) = 69,3 M. 
M e K a 3 0 H H 3 a x n c T y rpoMOBigBogiB , p o 3 T a m o B a H n x n o g i a roHa j i i , 3o6paKceHa Ha 
p n c . 4 . 1 . A H a i o r i n H O po3paxoByeMO 3 0 H H 3 a x n c T y rpoMOBigBogiB y 3 g o B K 
Ha B P n : 
hmm2=ho ( 0 , 1 7 + 3 • 1 0 - 4 h ) ( a h ) = 7 5 , 2 M. 
d x 2 = r°(HMIN2 h x ) = 7 8 , 8 M . 
M e K i 3 0 H H 3 a x n c T y TaKOK g n B U M o c a Ha p n c . 4 . 1 . 
3 o H a 3 a x n c T y rpoMOBigBogiB p o 3 T a m o B a H n x y n o g o B K B P n : 
hmm3=ho ( 0 , 1 7 + 3 1 0 - 4 h ) ( B h ) = 6 3 , 0 5 M. 
d x 3 = r ° ( h m i n 3 h x ) = 75,31M. 
n i c j i a HaHeceHHa y c i x 3 0 H 3 a x n c T y 6annMO, y c a T e p n r o p i a B P n 
3 H a x o g n T b c a B 3OHi 3 a x n c T y rpoMOBigBogiB p o 3 T a m o B a H n x n o KyTax B P n . 
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6 ) 
PHC. 4 .1 - C x e M a po3TaniyBaHHii rpoMOBigBogiB i Me>Ki 3 0 H H , ino 3axnin,aeTbCii. 
4 . 2 P o 3 p a x y H O K 3a3eMjieHHH B P I 1 
H e o 6 x i g H O p o 3 p a x y B a T H o n i p 3a3eMji5iK>Horo KOHTypa B i g x p n T o r o 
p o 3 n o g i n b H o r o n p n c T p o i o . 
Ta6 j i nn i i 4 . 2 - IIoHaTKOBi gaHi a,M. B,M. pU3M OM.M. n-Tp,mT lnp,M 
2 0 0 2 6 0 1 0 4 2 1 6 0 
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a i B - i g o B ^ H H a T e p H T o p i i ' B P n ; 
P i 3 M - B H M i p j i H e 3 H a n e H H a n H T O M o r o o n o p y r p y H T y ; 
n T p – H u c n o T p o c i B ; 
lnp - g o B ^ H H a n p o n b o T y . 
3 a 3 e M n a ^ H H H K o H T y p B H K o H y e M o y B u r u a g i c i T K H 3 r o p r o o H T a u b H u x C M y r 3 
B e p T H K a n b H H M H e n e K T p o g a M H , p o 3 T a m o B a H H M H y B y 3 n a x c i T K H n o i i n e p u M e T p y . 
K p o K c i T K H B u G u p a e M o p i B H H M 1 0 M . ^ o B ^ H H a B e p T H K a n b H o r o e n e K T p o g y p i B H a 
l = 1 0 M. 
P o 3 p a x y H K o B e 3 H a n e H H a n m o M o r o o n o p y r p y H T y n p u c e 3 o H H u x 3 M i H a x 
Ppacn" = K S 
g e K - c e 3 o H H u f i K o e i ^ i e H T . 
^ u a c e p e g H b o i B o u o r o c r i rpyHTy i 3a3eMjieHHii r p o 3 o 3 a x u c T a K = 1 , 4 T o g i 
P P a c H = L , 4 - 1 0 4 = 1 4 5 , 6 O M . 
B u x o g a n u 3 P P A C H B r o m n a e M o g o n y c T u M u f i o n i p 3 a 3 e M u e H H a o n o p u 
BucoKoBoj ibTHoi 1 g u a r p o 3 o B o r o ce3oHy 
R o n < 15 O M . 
O n i p 3 a 3 e M n e H H a T p o c - o n o p a o G H u c u i o e T b c a 3 a o p M y ^ o : 
R T p - o n ^ RTp ' Ron 
g e R T p - o n i p T p o c a MDK o n o p a M u 
R o n - o n i p 3a3eMneHHa o n o p u . 
O n i p T p o c a Bu3HanuMo n o opMy 
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= 0 0 0 2 4 • l " = 0 , 0 0 2 4 - 6 0 = 0,192 O M . 
T o g i : 
R i p - o n ^ 0 , 1 9 2 • 15 = 1.7 O M . 
^onycTHMHH o n i p R 3 n n y H H o r o 3a3eMjieHHa 3 a H a a B H o c T n p n p o g H H x 
3a3eMneHb BH3HanHMo 3 piBHaHHa: 
R = Rand . ' R 3 Tp-on 
Ran6. + R 3 
g e R g o n - gonycTHMHH o n i p 3a3eMjieHHa B M e p e K a x i3 3a3eMjieHoiK Heihpaj iJ iK) 
R g o n < 0 ,5 O M . 
R 3 = _ = 0 , 5 4 , 7 = 0 , 7 1 O M 
R ^ R*. 1,7 0,5 
O n i p 3a3eMjiHTejia, mo C K i a g a e T b c a 3 ciTKH i BepTHKajibHHx e j ieKTpogiB, 
o6 'egHaHHx ropH3oHTajibHHMH cMyraMH, p o 3 p a x o B y e T b c a n o opMy^i : 
R = { A 1 
R 3 Ppacn I / - + ' \4S Lnl j 
g e L - cyMapHa g o B K H H a y c i x ropH3oHTajibHHx e j ieKTpogiB; 
l ,n - HHCJIO i g o B K H H a BepTHKajibHHx e j ieKTpogiB; 
A - Koe i^ieHT, 3ajieKCHHH B i g — 
C x e M a 3 a 3 e M i a K n o r o KoHTypa 3o6paKceHa Ha p n c . 4 . 2 
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B=260M 
PHC. 4 . 2 C x e M a 3a3eMjiiiK>Horo KOTypa 
5 
O O 
CNI 
II 
CO 
=yj260 • 200 = 228 M 
3 pncyHKa 2 O G H H C I K C M O n: 
n=27-2+19-2=92 I I IT. 
' = i ° - = 0.044 
> / S 228 
n p n nboMy A = 0 , 4 0 7 . 
3 p n c . 2 TaKo>K 3 H a x o g n M o L = 260 • 21 + 200 • 27 = 10860 M. 
T a K JIK L » 4 A / S = 4 • 228 = 912 M, TO o n i p 3a3eMjiinKHoro KoHTypa 6 y g e 
o 6 H H C i K B a T H c a 3 a o p M y ^ o K : 
# 3 - p = P p a c H ^ l = 1 4 5 . 6 • 0 , 4 0 6 = 0,26/ i 
OcKijibKH R3.p MeHme HDK gonycTHMa B e u n n n H a C T a n i o H a p r o r o o n o p y KoHTypa 
3a3eMjieHHii R3.p < R 3 , TO B n 6 p a m n a p a M e T p n 3a3eMjiKBaHa B i g n o B i g a K T b 
gonycTHMHM HopMaM. 
3M. APK Ne BoKVMeHmv nidnuc Mama 
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Y P A ^ E H H H E J I E K T P H H H H M C T P Y M O M . H E B I ^ K J I A ^ H A ^ O n O M O r A 
E n e K T p o T p a B M H - n e n o n n c o g m e H H a o p r a H i B B H a c u i g o K y p a m e H H a 
e j i e K T p H H H H M C T p y M o M . O c H o B H i n p n H H H H C M e p T i n p n y g a p i C T p y M o M - n e 3 y n H H K a 
g n x a H H a i 3 y n n H K a c e p n a . n i c u a c n u b H o r o y g a p y C T p y M o M , a K i n o u K g n H a B r o i c n B e , 
M O ^ J H B H H PO3BHTOK y c K u a g H e H b 3 6 o K y c e p n e B o - c y g H H H o i ' , n e H T p a u b H o i H e p B o B o i ' 
c n c T e M H , n o p y m e H H a 3 o p y , c u y x y T a i H . C T y n i H b y p a ^ e H H a o p r a H i 3 M y u K g n H n 
3 a u e ^ H T b B i g c n o c o 6 y n p o x o g m e H H a c T p y M y n o T i j i y , B i g c n u n i H a n p y r a c T p y M y , 
n a c y B n u n B y , c T a H y 3 g o p o B ' a , B i K y , a T a K o > K c B o e n a c H o c r i H a g a H H a n o T e p n i u o M y 
n e p m o i g o n o M o r n . 
5 . 1 B u g u B i u i i m y e j i e K T p H H H o r o CTpyMy Ha o p r a H i 3 M 
T e n u o B n n - B H a c u i g o K o n o p y T K a H U H o p r a H i 3 M y e u e K T p n H H a e H e p r i a 
n e p e T B o p r a e T b c a H a T e n u o B y , B m c n n K a K H n e u e K T p n n m o n i K n B x a p a K T e p H n x M i c n a x 
B x o g y i B n x o g y c T p y M y . n i g n a c g i i H a T K a H U H n T e n u o B a e H e p r i a 3 M i H K e i p y n H y e i 'x . 
E u e K T p o x i M i n H n n - n p n 3 B o g n T b g o 3 r y m e H H a i « c K u e K B a H H a » K u r r a H K p o B i , 
n e p e M i i n e H H a i o H i B i 3 M i H n 3 a p a g y 6 i u K o B n x M o u e K y u , y T B o p e H H a n a p n i r a 3 i B . 
Y p a a c e m T K a H U H n H a 6 y B a K > T b « H i 3 g p K B a r o r o » B n r u a g y . 
B i o u o r i H H n n - n o p y m y e T b c a p o 6 o T a M a 3 i B c e p n a , H e p B o B o i T a i H m n x c n c T e M . 
5 .2 CHMnTOMH ypaiKeHHH ej ieKTpHHHHM CTpyMOM T a H a c j i i g K H 
P o 3 r u a H e M o o c H o B H i c n M n r o M n y p a m e H H a o p r a H i 3 M y u K g n H n e u e K T p n n H U M 
c T p y M o M : 
- p a n T o B e n a g i H H a u K g n H n H a B y u n n i a 6 o H e n p n p o g H e B i g K n g a H H a B i g 
g m e p e u a c T p y M y « H e B n g n M o K c n u o K » ; 
- B T p a T a c B i g o M o c T i , c y g o M n ; 
- B n p a ^ e H i c K o p o n e H H a M ' a 3 i B M U M o B i u b H o r o x a p a K T e p y ; 
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- n o p y m e H H a H e B p o u o r i n H u x y H K ^ i H - B T p a T a n a M ' a T i , n o p y m e H H a 
p o 3 y M i H H a MOBU T a 3 o p y , n o p y m e H H a o p i e H T a n i i B n p o c r o p i , 3 M i H a m K i p H o i 
n y T n u B o c T i , p e a K n i i 3 H a c B r r a o ; 
- H e p i B H u f i n y u b c i g u x a H H a a G o B 3 a r a n i fioro 3 y n u H K a . 
- o n i K u H a mri 3 p i 3 K o o K p e c u e H u M u r p a H u n a M u . 
H a c n i g K u y g a p y c T p y M o M 3 a n u m a r a T b c u i g H a p i 3 H u x c u c T e M a x o p r a H i B . HKHIO 
n e H e p B o B a c u c T e M a , TO H a c r n g K u T a K i : 
- B T p a T a c B i g o M o c T i p i 3 H o r o c T y n e H a T a T p u B a n o c T i ; 
- B T p a T a n a M ' a T i ( p e T p o r p a g H a a M H e 3 i a ) ; 
- c y g o M u ; 
- c n a G K i c T b i p o 3 G m i c T b ; 
- 3 a n a M o p o n e H H a i r o n o B H u f i Gun*; 
- n o p y m e H H a T e p M o p e r y n a n i i ; 
- M e n b K a H H a B o n a x , n o p y m e H H a 3 o p y . 
n p u y p a a e H H i H e p B i B 3 M i H K > e T b c a n y r a u B i c T b i p y x o B a a K T u B H i c T b B 
K i H n i B K a x , B u H u K a ^ T b n a T o u o r i H H i p e ^ e K C H . n p o x o g a a e H H a c T p y M y n e p e 3 MO3OK 
n p u 3 B o g u T b g o c y g o M T a B T p a r a c B i g o M o c T i , y p a g i B u n a g K i B y p a a e H H a g u x a u b H o r o 
n e H T p y B e g e g o 3 y n u H K u g u x a H H a . 
C T p y M BUCOKOI H a n p y r u n p r o B o g u T b g o rauGoKux n o p y m e H b g i a u b H o c r i H H C , 
r a u b M y B a H H K ) n e H T p y g u x a H H a i p e r y u a n i i c e p n e B o i g i a u b H o c T i , m o n p u 3 B o g u T b g o 
e ^ e K T p H H H O i u e T a p r i i , y a B H o i c M e p T i , KOJIU 3 g a e T b c a , m o g u x a H H a i c e p n e G u i r a 
B i g c y T H i , a H a c n p a B g i g i a u b H i c T b a u T T e B o B a a n u B u x c u c T e M 3 H u a e H a g o M i H i M y M y . 
B n a c r o p o 3 n o n a r i p e a H i M a n i f i H i 3 a x o g u n p r o B o g u T b g o y c n i m H o r o B i g r o B u e H H a 
p o G o T u c u c T e M . 
HKHIO y p a a c e m c e p n e B o - c y g u H H a c u c T e M a , TO y G i u b i n o c T i B u n a g K i B 
c n o c T e p i r a K T b c a 3 G o i c e p n e B o i g i a u b H o c T i y H K n i o H a ^ b H o r o x a p a K T e p y : 
- a p u T M i a ; 
- T a x i K a p g i a ; 
- G p a g u K a p g i a ; 
3M. APK NN BoKVMeHmv nidnuc Mama 
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ra j ibMyBaHHa a 6 o 3ynHHica gHxaj ibHoi g ia j ibHocTi Big6yBaK>Tbca BHacj i igoK 
ypa>KeHHii g n x a i b H o r o neHTpy B ronoBHOMy MO3Ky. I l p o x o g K e H H a CTpyMy n e p e 3 
ne reHeBy TKaHHHy n p u 3 B o g u T b g o y g a p y i p o 3 p u B y j iereHiB. 
,Z],ia eneKTpnHHoro CTpyMy 3aj iHinae HacjiigKH i Ha o p r a H a x BignyTTiB: 
- myM B B y x a x ; 
- p o 3 j i a g goTHKy; 
- p o 3 p n B 6 a p a 6 a H H o i nepeTHHKu; 
- TpaBMa c e p e g H b o r o B y x a ; 
- KepaTHT; 
- KaTapaKTa. 
5 .3 H a g a H H H n e p m o i g o n o M o r H n p u y g a p i CTpyMOM T a p e a m M a a i s i 
B c i g i i noBHHHi 3 g m c H K > B a r a c a gy>Ke mBHgKo, 6e3 3aTpHMoK, 3afiBHx po3MoB i 
MipKyBaHb. C B o e n a c H e HagaHHa g o n o M o r u g o 3 B o j i a e 3 6 e p e r r a >KHTTa i 3MeHmHTH 
TaKKicTb eueKTpoTpaBMH. 
^ IKHH 6 H He 6 y B cTaH n o T e p n i j i o r o , c j i ig HerafiHo BHKjiHKara niBHgKy a 6 o 
gocTaBHTH uiogHHy g o M e g n n r o r o 3aKjiagy. CMepTb B i g y g a p y cTpyMoM M o ^ e 
HacTynHTH i n e p e 3 KijibKa r o g u H . 3oBHimHa KapTHHa He B igo6pa>Kae BHyTpimHix 
n o m K o g ^ e H b n ic j i a y g a p y eneKTpuHHHM cTpyMoM. 
n e p m 3 a B c e , H e o 6 x i g r o aK H a f i m B u g m e npunuHHTH KoHTaKT n o T e p n i j i o r o 3 
npoBigHHKoM cTpyMy: 
- H a G m i K a r a c a g o n o T e p n i j i o r o Mo>KHa B ryMoBoMy B3yTTi a 6 o nigKjiaBiiiH n i g 
Horn ryMoBHH KHJIHMOK, c y x i g o m K H ( c y x y n o B e p x H i o ) , o g a r H y B m n Ha pyKH ryMoBi 
pyKaBHHKH. ^ a H i 3 a x o g u 6 > B u n p a B g a H n p u Hanpy3i Gijibine 1 0 0 0 B , a i e OLUHHTH 
H a n p y r y B eneKTpuHHoMy K o i i 6e3 n p u j i a g i B HeMo>KjiHBo, Kpa ine n e p e c T p a x y B a r a c a , 
i n o 6 He n o c T p a a c g a r a caMoMy; 
BP 5.6.141.907 
ApK 
5 1 
3M. APK Ne BoKVMeHmv nidnuc Mama 
- po3iMKHyTH KOJIO 3 a g o n o M o r o K HenpoBigHHx npegMeTiB (BigTarHyTH 
n p o B i g g e p e B ' a H o K na j rune io ) a 6 o BHCMHKHyTH BHrKy n p u r a g y 3 po3eTKH, 
BigKHKHHTH CTpyM; 
- B i g T i i r a y r a n o T e p n i r o r o B i g g K e p e r a CTpyMy 3 a g o n o M o r o i o npegMeTiB, m o 
He n p o B o g n T b CTpyM, i He TopKaKHHCb T i r a : gepeB'aHHMH n a r u n a M H , gepeB 'aHHM 
CTirbneM, MoTy3KoK> i T.n. 
n i C r a n b o r o H e o 6 x i g r o npoBeCTH oniHKy CTaHy g u x a r b H o i Ta C e p n e B o -
CygHHHoi' CHCTeM Ta CBigoMoCTi r K g H H H . J l e r eHbKo nonreCKaTH n o moni , 3agaTH 
ereMeHTapHi 3anHTaHHa. n p u H e o 6 x i g r o C T i npoBeCTH peaHiManifiHi 3 a x o g u : 
- nepeBipHTH HaaBHiCTb g u x a H H a : noguBHTHCa, HH e g H x a r b H i p y x H r p y g H o i 
KriTKH, nigHeCTH g o p o T a i HoCa g 3 e p K a r b n e / C K r o , a K e 6 y g e niTHiTH n p u HaaBHoCTi 
g u x a H H a , a 6 o ToHKy HHTKy, a K a noBHHHa B i g x u r a T H C a n p u guxaHHi ; 
- B H 3 H a H H T H n y r b C H a C o H H i f i a p T e p i i m r a x o M n p u r a C H e H H a o 6 r a C T i 11 
n p o e K n i i n a r b n a M H ; 
- 3BirbHHTH npoxigHiCTb g u x a r b H u x m r a x i B g r a n o g a r b m o r o nopaTyHKy: 
g o r o H K ogHie i pyKH noKraCTH Ha r o 6 n o T e p n i r o M y , nigHaTH n i g 6 o p i g g a g B o M a 
n a r b n a M H iHinoi pyKH, BHCyHyra B n e p e g HHKKHK m e r e n y i 3aKHHyTH r o r o B y Ha3ag . 
n p u n i g o 3 p i Ha n e p e r o M x p e 6 T a gaHi g i i 3a6opoHeHi , n p u 3anagaHHi a3HKy 
gonyCTHMo fioro i K c a n i a g o moKH m n u r b K o K . 
y pa3 i BigCyTHoCTi o3HaK K H T T I ( n y r b C y Ta g u x a H H a ) npoBogHTbCa nepBHHHa 
peaHiMania n o C T p a K g a r o r o . 
HenpaMHfi M a C a K Cepna - Haf i6 i rb in e eKTHBHHfi n p o T a r o M 3 n e p m u x X B H J H H 
n i C r a 3ynHHKH Cepna . n a n i e H T reKKHTb Ha CnHHi Ha piBHifi n o B e p x H i , B H n p a M r e H B 
r i K T a x pyKH paTyBarbHHKa p o 3 T a m o B y K T b C a noCepegHHi r p y g H o i KriTKH. n p o B o g a T b 
n o 1 0 0 puTMiHHHx HaTHCKaHb n p o T a r o M 1 X B H J H H H Ha r p y g H y KriTKy 3 a M n r n y g o K 
HaTHCKaHb 5-6 CM i g o n o B H o r o p o 3 n p a B r e H H a r p y g H o i KriTHHH n i C r a HaTHCKaHHa. 
^ u x a H H a poT B poT - n o g B a noBHHx B H g u x u Hepe3 KOKKHHX 3 0 HaTHCKaHb Ha 
n p o e K n i K Cepna . n p u HeMoKoiHBoCTi g a H o r o CnoCo6y gonyCTHMo BHKopHCTOByBara 
TirbKH HenpaMHfi MaCaK Cepna . 
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TpHBaji icTb peaHiMauiHHHx 3 a x o g i B - g o npm '3gy m B u g K o i a 6 o g o noaBH 03HaK 
TKHTTZ (po3oBiHHa mKipH, n o a B a ny j ibcy Ta g u x a H H a ) . n o c T p a K c g a u o r o B TaKoMy 
B n n a g K y n o B e p T a o T b Ha 6iK i neKaiOTb n m u g K y . M a K c u M a i b H a TpnBanicTb - 3 0 
xBHjiHH, n o g a i b m i g i i Hegonij ibHi 3 a BHHJITKOM THX nanieHTiB, a K nepe6yBao>Tb B 
y M o B a x x o i o g H u x TeMnepaTyp. 
MeguKaMeHTo3He jiiKyBaHHa ( n p o B o g H T b c a peaHiMai i f iHoi 6 p u r a g o i o 
i i iBHgKoi) . n p u 6 e 3 y c n i m H o c T i HaBegeHHx BHine 3 a x o g i B n p o T a r o M 2 - 3 XBHJIHH 
B B o g u T b c a 1 M I agpeHaj i iHy 0 , 1 % (BHyTpimHboM'a3oBo, BHyTpimHboBeHHo a 6 o 
B H y T p i m H b o c e p u e B o ) ; a TaKoKK Kajibii i io x j i o p u g 1 0 % - 10 M I , cTpoc|)aHTHHy 0 , 0 5 % -
1MJI, po3BegeHHfi y 2 0 M I 4 0 % po3HHHy rjnoKo3H. 
n e p B H H H a o 6 p o 6 K a oniKiB n o j i a r a e B HaKiageHHi c y x o i Mapj ieBoi noB 'a3KH. 
3He6ojnoiOHi - n p u 36epeKceHHi c B i g o M o c T g o n p u i 3 g y n i B u g K o i i o g u H i 
Mo>KHa gaTH 3He6ojnoiOHe i 3acnoKi f i iHBe . 
TpaHcnopTyBaHHa n o T e p n i j i o r o B cTan ioHap 3 g i f i c H o e T b c a B jieKcanoMy 
n o j o K e H H i i yKpHToMy T e n j o O K o B g p o O . 
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B H C H O B K H 
B npor rec i BHKoHaHHa 6 a K a u a B p c b K o i po6oTH 6yiiH g o c a r a y r i onHcaHi y BCTyni 
r i m i Bnp imeHi n o c T a B u e m 3aBgaHHa. 
y p o 3 g i n i « P o 3 p a x y H o K eueKTpHHHoi Mepe>Ki» 3HafigeHo noTOKH n o T y m r o c T e i i 
B Mepe>Ki n p n HopMaibHoMy pe>KHMi po6oTH. n p o B e g e H o B n 6 i p CHUOBHX 
TpaHc opMaTopiB Ta Kjiacy H a n p y r Ha g i u a H K a x M e p e ^ i . T a K o K BH3HaHero BTpaTH 
n o T y m r o c T e i i Ha ejieMeHTax M e p e K i , BeuHHHHH H a n p y r n y By3JioBHx TonKax 
ypaxyBaHHaM n o g o B K H i x i nonepeHHHx cKuagoBHx. 
y p o 3 g i i i « P o 3 p a x y H o K eueKTpHHHoi n a c r a H H cTaHniii i n igcTaHHi i i» B n G p a r o 
ocHoBHe ycTaTKyBaHHa n igcTaHni i : a caMe g u a B H - enera3oBHH BHMHKan Tnny 
S I E M E N S 3 A P 1 D T - 2 4 5 / E K , BHMHKan y Koiii TpaHc o p M a T o p a 3 H H - BaKyMHHH 
BHMHKan T n n y V A H 6 / 1 0 - 6 3 - 8 0 - 2 7 ( 2 ) , ceKniiiHHH BHMHKan H H - BaKyyMHHH 
BHMHKan T n n y V A H 6 / 1 0 - 5 0 - 3 1 - 2 7 , BHMHKan Ha m m i H H - BHMHKan V A H 6 / 1 0 - 5 0 ¬ 
2 5 - 2 7 , p o 3 ' e g H y B a n i B H T n n y C H I N T E l e c t r i c G W 2 2 - 2 5 2 , ejieKTpoBHMipiOBajibHi 
TpaHc opMaTopH cTpyMy T J I M / 1 0 / y 3 Ta H a n p y r n H K O / 1 1 0 / 5 8 , H O M / 1 0 / 6 6 , 
TpaHc opMaTopH B i a c H n x n o T p e 6 T M - 4 0 / 1 0 . 
T a K o K B 6aKanaBpcbKif i p o 6 o T i 6 y u o n p o B e g e H o B n 6 i p p e u e i i H o r o 3 a x n c T y : 
n o 3 g o B K H b o r o g i ^ e p e H n i a i b H o r o Ta MaKcHMaubHoro c T p y M o B o r o , p o 3 p a x o B a H o 
r p o 3 o 3 a x n c T Ta 3a3eMieHHa B P n . 
BP 5.6.141.907 
ApK 
5 4 
3M. APK Ne BoKVMeHmv nidnuc Mama 
C I I H C O K BHKopHCTaimx g:>Kepeji 
1. n p a B u j i a y j i a i inyBaHHa ejieKTpoycTaHOBOK, B u g . cbOMe, 7 3 6 c . - 2 0 1 7 . 
2 . EneKTpHHHi CHCTeMH Ta M e p e m : KOHcneKT j ieKnii i / yKj iagan i : I. J J . 
JJeGeguHCbKufi , B . I. PoMaHOBCbKufi, T . M . 3 a r o p o g H a . - C y M u : CyMCbKufi 
g e p ^ a B H H H yHiBepcuTeT, 2 0 1 8 . - 2 1 4 C. 
3. EueKTpHHHa nacTHHa CTaHniii Ta n igcTaHni i i : HaBH. n o c i 6 . / B . C . KOCTHLUHH, 
M . H . O e g o p i B , R . B . B a n a n a . - iBaHO-OpaHKiBCbK : I O H T Y H r , 2 0 1 7 . - 2 4 3 c. 
4 . Po>KKOBa JL.,ZJ., KO>3yjiHH B . C . 3 j i e K T p o o 6 o p y g o B a H u e CTaHnuii u nogcTaHnu i i . 
- M . : 3HeproaTOMU3gaT, 1 9 8 7 . - 6 4 8 c. 
5. I l paBHj ia 6e3neHHoi eKcnj iyaTan i i ejieKTpoycTaHOBOK: TpeTe BugaHHa. 2 0 1 3 . -
1 5 2 c. 
6. HgejibHHK B . H . 3 n e K T p u n e c K u e cucTeMM u ceTu: YneGHUK g j i a By3OB. - M . : 
3HeproaTOMU3gaT, 1 9 8 9 . 
7. n p o r p a M a K y p c y , KOHTpojibHi 3aBgaHHa i MeToguHHi BKa3iBKu g o BuKOHaHHa 
K y p c o B o r o npoeKTy «Ej ieKTpuHHa HacTuHa CTaHniii Ta n igcTaHni f i» / YKj iagaHi : 
A . B . M y p u K O B , I . J . J le6egHHCbKHH, n . O . B a c u j i e r a , C . M . J l e 6 e g K a . - C y M u : 
B u g - B o C y M ^ Y , 2 0 1 5 . - 3 4 c. 
8. A B B H 3 M e p u T e i b H M e TpaHC(J)opMaTopbi — CnpaBOHHuK noKynaTej ia . H 3 g a H u e 
2 , 2 0 0 4 - 0 1 . 
9. 3 n e K T p u n e c K a a HacTb CTaHnuii u n o g c T a H n u i i : Y n e 6 . g j i a By3OB / 
A . A . B a c u i b e B u g p - 2 - e u 3 g . - M . : 3HeproaTOMu3gaT , 1 9 9 0 . - 5 7 6 c. 
1 0 . r O C T P M 3 K 6 0 0 5 0 - 1 9 5 - 2 0 0 5 . 3a3eMjieHue u 3amuTa OT n o p a ^ e H u a 
3 i e K T p u n e c K u M TOKOM. TepMuHM u o n p e g e j i e H u a . 
1 1 . P A 3 4 . 2 1 . 1 2 2 - 8 7 . - HHCTpyKirua n o ycTpof icTBy MOjiHue3aiiiuTbi 3gaHufi u 
c o o p y ^ e H u f i . 
12 . A C T Y B B . 2 . 5 - 3 8 : 2 0 0 8 . - YuaiHTyBaHHa 6 j iucKaBKO3axucTy 6 y g i B e j i b i c n o p y g . 
1 3 . 0 C H O B U o x o p o H u n p a n i / B . L I )Kugei rbKuf i , B . C . A ^ u r u p e f i , O . B . MejibHuKOB -
B u g . 2 - e , CTepuoTunHe. - J lbBiB: A ( i m a , 2 0 0 0 . - 3 4 8 c. 
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